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INTRO DUCT TON 

This report includes abstracts and bibliographte lists on contractual 
subjects that „ere completed in May,   1973.    The major topics are-   laser 

Uchnology,  effect» of strong explosions, geoscience.,  particle beams, and 

ma er.al sctences.    A section ,n items of miscellaneous interest is aiso 
included. 

Laser coverage is generally limited to high power effects; 
laser material is routinely entered i 

; all current 

ies. 

An index identifying source abbreviations and a first-autho 
the abstracts are appended. 

in the quarterly laser bibliograph 

r index to 
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!••    J-.aBer Technology 

A.    Abstracts 

Zverev.  G.  M. ,   V.   S.   Naumov,   and V.  A. 

Pashkov.    Self-focusing of ultrashort laser 

jml&es in solid dielectrics.     FTT    no    2 
1973,   575-576. 

A brief descriptl0n is g.ven of filament formation from 

self-focusing in several dielectrics,   including fused and crystalline 

quartz,   leucosapphire and type K-8 glass.    A mode-locked Nd glass 

laser was used,   generating 5 picosecond bell-shaped pulses with a 17 

nsec repetition rate.    A combination of a Pockels cell and a nitrogen gas 

switch was used to segregate one or more pulses.  which were ^^ 

to 0. 03 j and focused in the target at 6. 5 and 20 cm focal lengths.    The 

discussion is mainly on the difference in filament formation from a single 
vs.   multiple pulses; Pig.  l is a typical result}   showing ^^ ^ 

Fig.  I. Filament formation from ultrashort poises. 

twoooUo» Z Td 83Pph're' sinSle pulse; b- in quartz 

cm. ^«os x1"OVVS ShOW InCident radiation' f = 6- ^ 

m the    elf-focus point.    With the focal length at f = 20 cm,   filaments on the 

order of 2 cm long „ere observed.    Addittonal data are given showing 

Mament growth and progression toward the focusing lens as pulse power is 

mcreased,   and the progressive breakdown mechanism is discussed 
qualitatively. 

■1- 
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Lugovoy.   V.  N.,  and A.   M.   Prokhomov. 

Heating and confinement of Ela^maJ^ 

crossed light beams      ZhETF P,   v.   17, 
no.   1,   1973,   52-55, 

A new method of plasma heating by a pulsed laser radiation 
>s introduced   to produce a nuclear fus.on reaction.    The nJoZTsZ 

of heaung a material by two beams,   e.g. .   emitted by the same laser 
nters     ,        at angle a     ^ ^^^^ ^ ^ ^ , 

h. method enables heating the plasma much .onger than the time of hy 
dynamic dissipation,   and obtains a  skin i   , ■ nyoi o .     , F ,  ana ootains a skin layer area moch larger than the 

sorfaoe area of the heated plasma volome. 

Interference of the tWo-focased beams intersecting „ear their 

focal regions of diam.   ^ and d*2 produces three-dimensional   hnicro 

-g.ons    or potential „ells which prevents plasma dissipation if the 

electromagnetic field pressure p^ on the boundary surface of a micro- 
region is greater than plasma nre,s„^. „ . - 
„     holH.     uu.      u PasmaP«^urep Assuming the condition p,.     > 
Ppl holds within the time interval (t,   - tf where t    is the time of total m 

Ionisation,   the time dependence of power p^t, is s^own to be eicponI    i for 

typical laser pulse,    xhe above asaumption'is then valid,   if the'pulse 

fM   <   '(1)   » 
3V 

^ 
(1), 

whe 

,d* "din8 "l^T VOlUme COnfmed t0 th0 ™^-.  **- ma* 
n!rg^ «  s   " ""^ ^ OP"Cal S* "-"'- '^c thermal energy.     Plasma temneratiirp T    at ™      • . Bxnperature Tj at maximum p   is given by 

T,   = 
6nkV (2). 

-2. 
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where n is the ion density and V   is fir. ,„.  i 
.      ,. y ""^ El 15 the total ^ergy in the laser pulse 
Application of (1) and f21 to i n - „i , 22-1 [""»o. 

1   ; ana ^J to a D-i   plasma (n = SxlO^cm  3) heated bv 
laser pulses with E, = 3xl04 j and u   - in"1 , ,   -9 
,vln7, „ ' jandu^lo      gave T    < 10   'sec.  and T, = 

3x10    deg.    Fr-diss.pation time of the plasmawPithd*= 5x10-3cm 

would he .xlO   "sec,   i.e.   an order of a.agnitude shorter than .       PUsim 

onfinenient is feaSiblo oven for the case when material layer Thil     H 

i r: :rrsmauer than ih,: !c,,e,h or —-- p-^; r» wh  r. .   is lhc sound velocity .„ the ^^^     ^^^ i^er p, 

V    XIO      sec. would promote a greater plasma contraction and in  rease' 
n in the microregions. ""-rease 

Fonkich,  M.   Ye.,  1.  s.  Lutsik,   B.  T. 

Piven', and M.  V.  Sidenko.    Effect of 

longwavg iMH radiation on latent -^o^ 

ZhNiPFiK,  no.  6,   1972,  465-467. 

on th    ,  (        .The diSSipative effect <* GaAs laser radiation at A. 850 n^ 
on the latent image in an SP-1  plate and . ype Fl    10 or M7   3     H  < 

films was studied by a sensito.netric teeh^ue     The Ll       Ph0t0graphlC 

and duration of 1=.«       K The radlation power density 

MO3 > ■am mt<!raCti0n W"h ■h- —' = - »"e varied over 
1 al,l)S'   '-P-tively.    In contrast to the effect of red thermal 

hTroTt'h ascr.:rdia,im;"inc—d— - —^ causeo: 
n     e c IT   lbrm OPtiCal ^"^ D" P0Siti0n tW"d8 "«her densities 

the characteristic curve.    Nearly total dissipation of the latent image 

ean be achieved by exposure to laser beams tor times 3  or 4 o d / 

Shorter than w.th thermal sources.    The spec.ficity of   he ,s   reTe:  ma8nilUde 

.s attributed to a two-photon process.    The optical density is a Is d to 

decrease nonlinearly with decrease in laser beam power density 

-3- 
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Betaneli,   A.   I.,   L.   P.  Danilenko.   T.   N. 

Loladze,   Ye,  F. Semiletova,  B. M. 

Zhiryakov.   and A.   K.  Fannibo.    Feasibility 

of supplementary allowing of R-18 steel 

surfaces^ laser beam.    FiKhOM,   no.  6, 
1972,   22-26. 

EXperimental data wcre Gained on localized surface alloying 
of R-18 high-speed steel by a quasi-cw pulsed ruby laser beam.    Graphite 

and VK-3.   VK-6.   or T15K6 standard mixtures for hard alloys were used 

as source alloy.ng elements to test the feasibüity of developing a steel- 

b^e tool with improved cutting and wear res.stance characteristics     A 

105    sec duration laser pulse was used at 15 and 25 j output energies and 

10    to 5x10    w/cxn    power densities.    The exposed region was conditionally 
divxded into a fused zone and an adjacent transitional zone (Fig    1) 

Fig.   1.    Shape and parameters of irradiated region. 

Tabulated D,   d.   H,   and h values (D- heat treatment reg:on diameter, 

d- fusxon diameter.   II- heat ^   .tment region depth,   and h- quenching 

region)   varied as functions of rac,      on energ,   and power density,  and 

material composition.    D may be increased   , and H decreased     by varying 

the power density.    No craters,   ablation or any S,gn of specimen destruction 

even at a power dens.ty of ../' w/cm2 was observed.    A localized spectrum    ' 

-4 
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. 

analysis indicated a significant change in the chemical composition of 

the irradiated volume; e.   g.   increases in the carbon or tungsten contents 

of the metal.    Micrographs of the etched surface reveal the microstructure 

of the melt.    Depth microhardness data (Fig.  2) show that the transitional 
H, itt/MM' 

m 

m 

0L 

0.08 

\ 

" 

^^^^ ~^ *♦ 

V. J *i 

x-^° 1 1            Q            i 
*N, ; ;—J    i .„,   S^^i a 

Ä/? o.w I, MM 

Tig.   2.    Microhardness distribution in irradiated 
region of a P-18 plus BK6 composition:    1  - non- 
irradiated,   hardened control specimen« 2    3    4- 
specimens irradiated at 10^,   5xlo5,  and io5'w/cm2 
power densities,   respectively; 5 and 6 - nonirradiated 
steel specimens annealed at 650° and 850 0 C. 

or region of secondary hardening    exhibits maximum hardness.    Zones of 

varying hardness at differing depths can be obtained by selecting a suitable 

irradxation regime.    Hardness increased after heat-treatment of irradiated 

specimens.    Analysis of Debye powder diagrams of specimens irradiated 

at 5x10    -10    w/cm    and air-cooled indicates a characteristic increase 
of the tt-Fe lattice parameter.    The authors conclude that lattice expansion 

is due to the alloying elements and the carbides dissolved in the matrix 
material. 

Supplemental surface alloying of a high alloy steel by laser 

beam was thus found to be feasible.    The resulting alloy composition depends 

on the powder used for alloying and the beam parameters.    The selection 

of a quasi-cw irradiation regime is justified by the ease of controlling 

radiation parameters and the absence of metal destruction. 

■,..,.T.^.1..-.-.-. 
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Basov,   N.   G.,   E.  M.   Belenov,   V. A. 

Danilychev,   O.   M.   Kerimov,   and I.   B. 

Kovsh.    Optical breakdown in compressed 

gases from CO,, laser radiation.    ZhETF, 

v.  63,  no.  6,   1972,   2010-2014. 

The optical strength of atomic and molecular compressed 

gases was studied theoretically and experimentally,   to determine the break- 

down threshold parameters of IR iaSe. emission in gases under-100 atm 

pressure.    Optical breakdown in compressed gases by a laser beam is 

treated as a cumulative ionization process.    In the case of atomic or 

molecular gases at pressures p > 1 atm and relatively high laser radiati, 
power density q(p) the ion cumulation constant is given by 

ion 

Y-ft/t. 
(1) 

where r= I/a 1S the characteristic time in which the laser energy accumulates 

on an electron in the amount e   nearly equal to the atomic ionization potential 

I.   and k is the probability of electron transit through the excitation zone of 

electron therms.    At higher p,   the brems Strahlung effect on excitation of 

Vlbrational molecular levels must be taken into account in calculation of y. 
Then the expression for y becomes 

y~^{~~}< (2) 

where 12= i/a is the frequency of electron inversion in the energy zone [o    i] 

CMO^*i) Aö(c.i) is the rate of electron losses in vibrational excitation'      ' 

l is the energy corresponding to ^(e) maximum,  and A is the character.stic 
"width" of the Qr(e) function. 

•6- 
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laser,  generating Jp ^^ " ^ ^ 10niZed ^^^ 

--or into a chambe
p
r fnurwij ;r;er

brro wrfocused by a sphericai 

measurements showed that the optfcal Zeil        T Pre&SUre-    ^^ 
-died at .-io atm pressure de   : :;It ^^ ^-^^ ^ ^ ^ gases 

creases With mcreased p (Fig.   1).    At p > lo atm> 

J* Gw/sq.cm2 

A atm 
Fig.   1.    Threshold 
in compressed gases from CO   T^T Drfaküo^ 
vs.   pressure 2 laSer radiation. 

intensity of optical breakdown 

q* in molecular gases increases rapidly    but n* •    v 

not increase.    At hieh fi^H      . q'" ln ^ UP t0 50 atm do^ Ai nign field potentials fa > am    n^:     i 

determined,  according to (1,    bv the ,  „ "       '     Pt'Cal Stren8th of a «- " 
ur.w . ^   ^   Dythe ^ser pulse energy W:;--      Tu0 ^   ,     . 
^-(P. minimum for breakdown in He corresnn.w    . ,    ' Calculat^ 
experimental curve in Fi ■    !  ■   .• COrreSp0nds to P~ 30 atm.  while the ve iri ^1y-   1 indicates saturation of.,-/   x 
optical strength of a molecular sas is det ""       P~ 40 atm-    Tbe 

radiation power.    For N   a  n    1   /       !       T''  ^'^ t0 (2)-  * 

em(i).    II ^ concluded thai,  at low p    a« - 0«m. ■ , 
decreasing function,   whereas   at hich on-- 2   P   'E a Sl0Wl)' 
an example,   q*(p) for A = ^ t^J^ '^^ " ^    "»^ N, as 

P = 20-30 atm. StartS t0 '""«" "pidly from 

•7- 
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Letokhov,   V.  S. ,  and A.  A.   Makarov. 

Vibrational excitation kinetics of molecules 

by infrared laser radiation.    ZhETF,   v.  63, 

no.   6,   1972,   2064-2076. 

Selective excitation of vibrational degrees of freedom by 

powerful IR laser pulses is analyzed.    Results  show thai,   at a high 

excitation power,   saturation of even the first vibrational level of a 

molecule takes at least r     ./o,  where r     . is the rotational relaxation time rot    ■ rot 
and q is the fraction of molecules excited to the same rotational level.    This 

"bottleneck effect" is shown to essentially restrict the resonance excitation 

rate of a molecular system to higher vibrational levels.    This restriction 

of the accumulation rate of vibrational energy E exists in both   excitation 

models examined (by successive transitions and by vibration -vibrational 

exchanges).    The nonequilibrium distribution function u (x,  t) of vibrational 

levels is formulated for both models.    In the most general case,   due ho the 

bottleneck eifect the E transferrable to a molecular system is restricted 

by the relation 

(hoü)"1  dE/dt < q/2r rot' 

where hecis the transition energy.    The authors conclude that the restriction 

on the excitation rate of molecular vibrations seriously impedes selective 

vibrational heating of the molecules,   and consequently the promotion of 

selective chemical reactions by monochromatic IR laser radiation. 
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Rayzer,   Yu.   P.    Discharge propagation 

and confinement of a dense plasma bv 

electromagnetic fields.    UFN,   v.   108, 
no.   3,   1972,   429-463. 

This is an up-to-date   systematic review and analysis of 

known experimental and theoretical research data on continuous discharge 

plasma generation,   and its confinement in an electromagnetic field 

Sovaet sources comprise 75% of the 55 references.    The data reviewed 

are divided into three main groups according to the type of discharge 

propagation regime:    supersonic Shockwave,   subsonic equilibrium heat 

conduction,  and nonequilibrium ionization wave regimes.    An analogy is 

drawn between the different dxscharge propagation regimes and detonation 

or slow burning mechanisms of combustion.    Thus,   the supersonic 
propagation of the laser plasma ^ ^ ^ ^ ^^ ^ ^.^ ^^.^ 

winch may be treated as a hydrodynamic discontinuity by analogy with a 
detonation wave in combustion. 

Flow propagation,   e.g.  at-40m/sec,   of the plasma front 

imtxated by a spark discharge in air,   and maintained by a focused laser 

beam .ith subthreshold intensity,   is interpreted as a slow burning of the 

laser beam.    In this case,   the optical discharge propagates by a heat 

conduction mechanism.    The same mechanism explains generation of a 

dense low-temperature plasma by h-f d.scharge in a static gas at atmospheric 

pressure,   or in a gas flow through an induction plasma torch    "flame" 

propagation in atmospheric air in s.h.f. waveguides,  s.h.f.  discharge 

XB a gas flow in plasmatrons of different geometry,   or in a Kapitsa resonator 

aß well as arc discharge in a plasmatron in the absence of gas flow 

-9- 
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Temperature determination and h.f.   or s.h.f.   discharge 

stabilization are discussed for the cited configurations.    One chapter is 

devoted to stabilization of an optical discharge in an optical plasmatron by 

laser beam focusing.   a subject frequently reported on by Rayzer.    A 

nonequilibrium ionization wave regime is established in a pulsed discharge 

HI stationary inert gases with a cesium vapor admixture,   owing to electron 

thermal conductivity.    The well-known static discharge contraction in a 

d.c.  field is variously explained by radiation or heat transfer to the wall 

The ionization wave in a shock wave or spark-induced,   Localized inert 

gas plasma in a s.h.f.  waveguide propagates by the mechanism of 

resonance radiation transfer.    In contrast,   the ionization wave initiated by 

s.h.f.   discharge in a molecular gas (N-,.   air) propagates by a thermal 

conduction mechanism.    Another possible mechanism of optical-discharge- 

induced wave propagation is the superdetonation heat conduction regime 

which prevails at a beam intensity higher than that which  initiates supersonic 

detonation.    Plasma temperature in this case attains several million degrees 

and the discharge wave propagates with a velocity higher than the shock 

wave velocity.    This regime is analogous to the heat wave generated at 
an early stage of very strong explosions. 

Finally,   the radiation mechanism is discussed in relation 

to propagation of a laser spark from giant pulses.    The breakdown wave 

initiated by a focused laser beam with intensity above the breakdown 

threshold propagates at "phase" velocities by a mechanism basically 
different from all cited mechanisms. 

■10- 
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Galeyuv,   A.  A..  G.   Laval',   T.   O.   Neyl, 

M.   N.   RozenblyumandR.   Z.   Sagdeyev. 

Inverse Earametric scatterjn^ pf a_ ^on^ 

Hnear_electroniafinetic wave in plasma. 

ZhETF,   v.   17,  no.   1,   1973,   48-52. 

respons.bl. 1
Th,VU,th0rS COnSid"r ,WO ^™'i~ '-'ability processes 

ZT COnVCrS10,, 0l inCi'ent el"'—gne.ie wave energy into the energy of olasma   ^c^^i   *• clergy ey ui piasr.^ oscillation,  nameTv    rip^axrc ^^r 
w3vp^-vr,i , *"ie. y,   decays 01 pnoton (pumping 

T ellt
P    I: + Ph0n0-   "-^ 90md''  -d ^--  -P— + Xsln8 

where th   f PrOCeSSeS tateS ^^ " a ^^ U/" ^ ">e corona 
where he frequency of an .neiden. e-m wave is approxima.eIy equa. to 

Plasmen electron frequency K -. „, while the second process take pi 
when plasma densitv n - „   /,     u frocess takes place 

P dens.ty n - nc /4 where a    is critical density.    In addition 
parametric instabUity is possible when the enerBV of a I 

converted into scattered e-m „dtation     T2 , "      ^ "^ ^ 

Photon-, photon + plasmon 7 '" ^ '^ * ^^ 
can ,   W Plasm^.   and photon-..photon + phonon.    These processes 
can   ate place and in the outer Part of a corona where density n « n  /4    L 

can be ser.oos if the .nc.dent e-m wave will be scattered before „achl 
the region where n = n   /4. reaenmg 

e-m start™ lor qUeStl0n    ^ ^ COnSidered " '0 Wheth" ^ S"«"^ 
the h " lmtlal ,eVel ^ thermal n0iSe'  -" Propagating in 
the homogeneous plasma corona,   can he amplified.    Since the prpees    of 

mve,se parametHc scattering is complex,   an approximate qua    1 n ar 

analyt.Ca, model of the processes in the form of a third-order ordLary 

d.fferent.a   equation is used.    The solullon of this equation ^        < " 

90    scattermg are established.    I, is concluded that the pumping wave 

almos   entirely converts into scattered e-m radiation and the inciden 
flow oi energy rapidIy decrcases insi . 

ii 
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Lisitsa. M.  P.,  and I.  V.  Feke.hgazl.    Laser 

irradiation dama,,a m, the surtace or withir 

transparent glass      IN:   Sb.  Kvantovaya 

elektronika,  no.   5(11),  1972,   81-88. 

, , Th,S 1S an '•XlOTsi°" <" "»aies by the authors on pulsed laser 
damage   o var.ous .anspar  n, dielectrics ,c£.   February ..972 Report,   pp.  2 

3).    In the present case type K-8,   LK-5 and TF-B glass specimens were 

exposed to 1.-40 ns ruby käer pulses over a medium focal ra„8e (3<K8cm, 

tTreslrd    r",!'" VaryinB ^^ ,hreSh0ld UP t0 '• 2 '■  ■" ^ >5 "-es threshold.    Results are treated for the three general cases of input 

surface damage,   internal damage,   and exit face damage.    Crater geometry 

lament formation and crack propagation data are given for all cases and com d     ^^ ^ ^^ ^ ^ ^^ 

Figs.   1 and 2 show effects for internal and exit fac e damage, 
-~(r:'      ■ 

Fig.  1.    Internal breakdown in glass (x 16.8) 

a- along beam axis; b- normal to beam. 

•12- 

-•-■,-'-1- ■ '■--'-  ^ .. _- -  - .   .__.  .. ^  mmmm -■■-■ -■ — -■ ■■  

■■ - -..,.)*.,* 



i.'Mmi i tlwill||ipHl|^|li,l pnFVW'Wipi Min i i -i'ii-^iwwaiiJWfiiJiiiii'.-ftw'u^ujr^^j^jiiji^ijji^MJisiiiijiiBiiaiiUJiivJjii.WJWwrw«^ ^lllfH 

11 

. 

if 

Is) 

Fig.   2.    Exit face damage. 

a- crater from low-intensity pulses.   (x36^ 

rx IVHC 
po]a:iz,e({ li«ht. high-intensity pulse (x 16. b); xn (c),   1 denotes specimen,   2 its 

image- arrow is laser beam direction 

zzTly' A;thou8h differen, for the ,h"e types ot ^"- ** ^e, 
eflecs were qualitatively .he Same.  hence the results are typical for 
all specimens. 

Gurevich,   G.   L. ,   and V.  A.  Murav'yev. 

Effect of laser irradiation on thin films 

FiKhOM,   no,   1,   1973,  3-8. 

A theoretical solution is presented to fh- T^^^KT f^cocixtea to tne problem of heati.ig 
th» metallic or semiconductor films by a laser beam,   focused on a 
-a 1 (l 10 „ area ol the film surfacc     The ^^^^ ^^^ ^ 

of Mm elements,   e.g.,  holes or bands,   of a few microns in size for 
microelectronic devices. 

A seneral formula is obtained for heal transfer at the film- 

d.electric substrate boundary; this is applicable to the most frequently 

used f, ms of thickness h = lo'5 cm.  heated by a focused User beam 

w   h.>„.3xl„      cm.    With the cited formuia an analysis was made 
of ftlm    heating by a c-w User beam (stationary case, and a free-running 

pulsed laser (nonsta.ionary case,.  Threshold power density for film 

■13- 
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breakdow. wa6 determined to be 30% higher ie the .onstationary case 

The authors ccndude that .uring the .nitial heating period of-io"8 - io^ Bec 

ZZ'ZIX °c 7'''attaln statio""y val^ *"^ -'-i„g   ■ 
per.od of-iO      sec.  T attains its stationär, vaiue .n aU points at the same rate 

Andreyev,   V.   G       anri  P    T    TTI .    v.   u. ,   and P.   I,   Ulyakov.    Thermo^ 

^as^jc^tressesjn^ £iate from a c^HndricaL 

source with an arbitrary H^.,^.^.-.    rll ,, ^ (| | 

An analytical  solution is obtained to the thr«     ^• 
quasistatic problem of thermal elasticity in a nl .   three-dimenSl0nal 

(beam) source with ar.trary t.me .^     t J.y ^ 17" ^ a CylindriCal 

depth kz vs.  intensity dependencies      Tt •      . I exP^ential optical 

^ o.ca. .h.chness L /.  or ^    ^      ^ ^ Hr^ T 

is,   no.   b,   1968) for a source with a  rnncf^  i • 

or by dit.eren. ac.hors tor a bean, ^rc    X I^T'^.r"'"'"^ ^u . VVILXI a ccnstant time-intpnQi*-«r cnaracteri sHr      TU.-, *■»"«.   intensity 
a  cn.Leristic.    The components a1       and CT"     nf n-, , 

ff'    anda"   whi^ W   and0W  otthermoelastic stresses 
ik and a^whxch correspond to the solution obta^ed for T(r    z    t) are 

formulated as functions of the thermool   »f    ^     , 
and th. H   t thermoelastic displacement potential *(r    z    t^ 
and the deformation potential cpfr,  z,   t). iaL *(r(   z,  t) 

Computation of a       on the farp ^ - n    * 

shows that tcnsiie C      reaches S tens,    r 8 Plat<i '' = 12 Cm    ' ^ icciLiies me tensile limit of the matp^i^i i u   r 
- -t.ening,  and causes glass breakdcwn withil, ^l" ' 

"art of heat.ng.    m optically thin plates    i e 1 "^ ^ "* 

o* -% .alnes thns ca.cnld ^Z^ZL^TS' T ^^ 
- '- -aU,   e.g.,   0.6% tor H . 1 cm and 11 0 ^^   ^ ^^ 
dependent on kll. '   and :s ^sically 
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Aliyv.   Yu.   M..   O.   M.   Gradov.   and A.   Yu. 
Klr'y-    Anomalous dissipation and penetration 

of strong electromaRnetic radiation into a con- 

finded plasma.     ZhETF P,   v.   17,   no.   3,   1973, 
177-179. 

Stationary penetration is analyzed of a transverse electro- 

magnetic wave into a semi-confined plasma (z > 0) with allowance for 

external energy (S^ conversion into energy (S1) of longitudinal,   plasma 

and acoustoionic noise parametrically interacting in a nonhomogeneous 

pumping field.    Transverse wave incidence is assumed to be normal and its 

frequency ^ close to ^ of the plasma.    Parametric interaction oetween 

ncnse types is localized near the boundary.    The S^ S1 conver .on occurs 

outs.de the interaction region where increasing longitudinal noise decreases 

the amplitude E^z) of a transverse wave.    The depth of pumping wave 
penetration decreases according to the formula 

(i) 

where k is the maximum vaiue of ^   .he incremental rise of acoustoionic 

and plasma waves.    The formula for k is derived by solving a dispersion 
equation for k   . 

z 

to I, „f m ^aUse"-h^d P'—a collision frequenoyr ^f£ corresponding 
to L of (1) ,s estunated to be significantlv higher than the us«l ./ In the 

example given for H plasma with „e = .02'/cm^ and ^  , 16 keV,teated by 

a Nd g.ass laser at ^ = 1, Tb.lO15 sec"1 and Eo < 6. loSy/cm,  we thus have 

^q.tp/".,-    = 5-10-6f 
(2) 
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li.    Recent Selections 

i.     Beam-Target Effects 

Abrikosova,  I.  I..  and B.   v.  Anshukov.    Role of laflftr a<a1,. 

f-Z^&^^^ ZhETF.   v    64    no    4 
1973,  1141-1145. ^ '       '     0-  4' 

Anisimov,  S.  I..   and B.   L   Makshantsev.    Role of abso^. 

agnumformities in optical brealcdown of ti " 
,,,.v  transparent materials. 

FTT,  no.  4,   1973,   1091-1095.  ~ 

Bergel'son,   V.   I.,   and I.   V.   Nemchinov.    PW self-slmilar 

v. 3 7,  1973,   236-242. "  ' 

Karyakm, A.  v., A.  M    PchelintseV| A   j   shidlovsk       ye 

Vulfson   andM.  N,  Tsingarelli.    Po.sible l^er ^„^ * 
atomlcab8orption,1n,lr,.. nfaeoch7mica,             c   " - 

no. 4, 1973, 610-613.   ' ' 

Novikov.  N.   P     n-im^rr,, »^„  u 
di„     ( , i*""^ mecharlfim of plexiglass-,^ ,„„       .... 

MSiSSmLi^Js^S^i^: UP. no.  2,  1,73.  232-238.    

Petrov.  S.   Ya.,  and B.   D.   Faynberg.    Abs^tion^nalysis of 

StronBly-abSorpHve .„h.tanc^  OiS.  y. 34, no. 4, 1973,  SlF-SlT. 

ii'      Ream-Plasma  Interaction 

one,   and N.   B, 
Alimov,   D.   T.,   N.   K.   Berezhetskaya,  G.  A    Del 

.of,noble gas atoms..    ZhETF,   v.  64,  no.  4,   1973,   ll^^T  

■16 

  - ■ "■-' ■ >.-■.:.-.. .^..i   .^-■^.^.a,_^-xJ.^..-L.M.,.JM-J-.[IMl1--ill,1,i-—^ .-. ^,,  . .             --"-        - TTT..;^ 



■(■-"SUt-WPÄP^^WR-iWW .uii«li)«wii).i.1Jl'iBuit"WII«i«w^lil|jpi!Wiliip|»™ililllfi.i» 'iimiX'LimJHWlumm'iniii.m «HJ^jLiujljlllJUnjwiiiJipjfini.inu.iiiii  ij.iNJiin-iJJiHHIIHi|il..i«llilS«WI>,»«PWilli »(UmWMWUW'pi" <mit$ 

AUyev,  Yu.  M., o.  M.  Oradcv.  andA.   Yu. Kiriy.    E^ciUnc. 

^acoustic oscmationsjna^nse pUsma by ^„„,^7^1^ 

^f^^ ™-- sbc,r„ik.^^7oyuznaya kontere^—~ 
nelmeynoy optike,  Minsk.   1972,   226 p.    (RZhElek.r^n    4/73 
no.  4A308) 

Barchukov.  A.   I.,   P.   V.   Bunkin>   ^   I    ^^    ^ ^   M 

Prokhorov.    hlZs^n^^ 

v.   17.  no.   8.  1973,  413-416.     ^TF P, 

Burakov,   V.  S.    Inertness criteria ^ 

radiation.    ZhPS,   v.   18,  no.  4,   19 
a plasma to Egwerful laser 

73,  604-609. 

Frolov,   V.  A.,   and P.  A    Tarns™,      Q^     1   J-     , 
ol     ,   .     , iarasov.    Spark discharger with an 
electr.cal or OEticajJrigger,.   PTE.  no.   2,   1973.   UO-llL  

KaliSki'  S-    ^^^^a^s^o^^ 

—^^^^^ 
" "^ ^^-^   Bulletin de l^ca^nie polonaise de~^~  

serxe des sciences techniques,  no.  3.  1973.   29(221)-34(226).     ' 

Markelova,   L    P      T    v    AT^^V,   U vcv,   JU.   x-. .   i.   v.   Nemch.nov,  and L    P    «;hnKo^ ^ 
~f u ■ •  bn,Jbadeyeva.    Coolina 

ZhPMTI.  no.   2.   1973,   54-63. 

Pustovalov, V. K. 

taking electron the 

solution-      DANBSSR.  no.  4,   3973,   n^.rj. 
^^^^^^^^  ^ ^^ -' Self-similar 

Razdobreyev.  A.  A.,   and V    I    Bukalw      T u  v.   i.   ßuKatyy.    Laser methnrl fr.T. 
stud^ng ignition and '-ombuBtion_o1me^ 
no.  4,   1973,   155-157.  vu^^12i 
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Abstracts 

2.    Effects of Strong Explosions 

Voytenko, A.   Ye.,   M.  A.   Lyubimova, 

and Ye.   P.  Matochkin.    An explosive 

.ghock tube.,   TVT,  no.   6,   1972,   1280- 
1284. 

Experiments with a small saze model of an explosive 

shock tube are described.    The experimental umt and an x.   t-gas flow 

dxagram are shown in Fig.   1.    The compressxon chamber volume is 

t, usec 

/ ■"■>*   .1   6   /  S 

Fig.  1.    Experimental unit and x,t-flow diagram 

1- 0  5 kg of trotyl (50%) RDX (50%) compound; 

100 cm3 and is (iUed with air untier norrnaI ^^^^^     After ^ 

h1Eh pressure a„d high tempera.ure are obtained,   eausing the rupture of     ' 

dtaphragm    6 resulting in a ...gh-velooity eas flow in chamber 9     Photo- 

graphs of .ho flow pas, a sphere and a pointed rod are included     An 

analysis of the photographs is made and from the measurement of Mach 

cone anslc a variation of Mach „umber from 3 to 5 was established.    Since 
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the flow .s nonstationary, .he .ixnplifled flow may be represented as in 

Fig.   1.    It ia explained how flow parameters in particular portions were 

determtned.    The experimental values of flow parameters presented 

are m good ag.eement with resolts obtained by other authors, 

Batsanov,   S, S. ,   and E.   M.  Moroz.    X-ray 

analysis of residugj strpsses in short- 

compressed crystals      FiKhOM, no. 6    1972 
127-129. 

CdP      RN        7110 reSUltS a"tl me,h0dS 0f an X-ray ^y^ of CaF?, 
CdF2.   BN    and CuBr shock-compressed test samples are presented     It 

I        t^;h0Ck hardenin8 ^ '^ SamPleS — —anally because 
of the rapid drop of temperature due to instantaneous action of the shoch 

load.    Under such conditions residual stresses were detected in shock- 

compressed crystals on the bas.s of interference line shift observed by the 
x-ray method. y 

400   500      U       FOr ^^ "' Cdr2 SpeCime'1S "-»Pressed by explosion of 

ZoooosTT'cTTin strain ?arameters——d' ™ 
o± 0   0005 A.    For CaF.thts variation was from 5.4620 Ä to 5.45921    and 

for CdF,  - from '.3839 to 5  3810 ST,- L 2 •   o« to ,.3819 A.    It is emphasized that with decrease 
m stram an increase in crystal density and dialectric permeability is 

observed.    Analyzing the phase transition in BN,  the authors observed 

oriented residual stresses in the dtrection of the c-axis of a hexagonal 

att.ee,  due to the reduction of parameter c from 6.66 A to 6. 56 A     Residual 

tresses were also detected in a CuBr, + Cu system, when owing to she k 

compresston    monova.ent CuBr is formed.    The maxima, parametric change 
was observed (from 5.643 A to 5.690 A, when a test specimen was twice 

compressed by 150 gr RDX charges in a standard cylindrical container 

-19 
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Antonov,   Ye. A.,   L.   N.   Gnatyuk.   B.  M. 

Stepanov,   Yu.  I.   Filenko and V.   Ya.   Tsarfin. 

Holographic study of electrir Pvplosion of 

*iie±-    TVT,  no.   6,   1972,   1210-1213. 

;es ofwi-e ,     ^XPerimemSWi,hh0l^"Ph-«"'"»'.g of varies s.ag, 
of wire explosxon in a.r and water are described.    The wire eXDl„s- , 

SimuUaneon6ly were pho.o.raphed as shown in Fi,   U   Zl ^7       ^ 

10 

D-n-x-y 7»,i ^H 

H Xr iß 

- j-.. i J 
Fig.   1,    Exploding wire. 

4" 5Ub6y ltlnJ f" 0ptiCS: 3'10'  15- «Patters; 4.   5,   6- reflectors; 7- scatterer; 8- wire 
specimen;   9- filter; 11- camera; 12- holo- 
graphac recorder; 13 ,   14 - photoelements; 
lb- oscillograph. 

axp.osions were considered:   1, when the electric energy applied .o the 

wtre ,s snfflc.ent for explosion hot not enough for its ccpie.e evaporation- 
and 2) when the energy suppIle<, to the wire ls sufflcient '    ^ 

Photos take„ wtth the holographic e^ipÄen. for varions stages o^     yp      ' 
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of wire explosion in ai 
r are included.    Fig.   2 presents the photograph 

::KZO 
tß>*fi*j <sv.-. 

t-»!?-<.v.'■'"  ■•■.-**''«ji-jhi  V'..-ji*/-tf!l 

\   .?%^<f.*-       ■       mm 

^wat« ReCOnStrUCted image 0f Wire exPlod ing 

IC r f    
ary t0r Wire eXPlOSi0n "' ""m^«-    AUo,   eS.imateS re, the velocity of wire fraum^Tifr.    tu       u     i 

of electron' in Z       i">mentj'   '^ ShOCk Wa" v<!l-"y »■"! '"e concentration 01 «-xecirons in the plasma are oresentprl      TV,^    J 

«, oring.. exPl0.iMe as .0
p
mPar:jtte

arr P::rary for 

rrethod is stressed. 
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I 

Bagdoyev, A. G. ,   and Z.   N    Danoyan. 

Study of motion of a medium near a ahock 

wave contact point uSinr linear and non- 

linear formulatiM     ZhVMMF, no. 6 
1972, 1512-1529. 

line of        ,     t"0"1 Parame,erS "i 0f a n»" medium near the point or 

ete       ""dt       Wee,, a ^^ ShOCk ^^ ^ '^ ««"Cted wave are 

theZT ^ ^ linear and n0nUB'" ^-'-tion..     n 

(F.g.   1); m the three-dimensional proolem i. is the line B (Fig    2. 

of =K     ,  Two-dimenSional problem 
of shock wave AB reflection from 
surfaces intersecting at an angle 
w.th a vertex in O.  e. g.. a Jdge: 
A  öoO - initial position of AB, 

sphW;   racted shock' EF - hyp«. 

lil'htv Three"dimensional problem 
of shock wave S reflection; S initial 
wave,  E - diffracted shock       0 

r -.nnear1::::::—^^uiird r;r:: ::r\ -a - 
^ u,   this Set is reduced to a set ol „near hyperhollc eZti! S    Ut,0n 

ions 

M'O-0,       LM-aF^L + KM 
dxk (1), 
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where L (u.) is a linear operator,   a., are the matrxx elements   x, is the 

radius vector of a point in an (n + 1) dimensional space.    Equations (1) 

are solved for u. in two steps.    In the first step,  a set of linear differential 

equations in three ^ = t   .    = x. X3 = y) or four (t,  x,   y, x, = z) independent 

varxables with constant a^ is substituted for (1) and solved for u =    u 

using an integral Fourier transform.    In the second step,   this solution 

is extended,   using the Green function,   to Eqs.   (1) with variable a(k) 

and final solutions    are derived for a.,   a.,  and u0 near the point o'r line B 

(a. is a given vector determined fro^n the boundary condition at O). 

The linear solution to the three-dimensional problem can be 
applied to the problem of a plane wave diffraction at the vertices of a 

polyhedral angle.    A simplified   nonlinear solution to the two-dimensional 

problem is obtained by two methods,   incorporating MHD concepts,  which 

are also described.    The nonlinear equations formulated by both methods 

are solved for shock wave velocity.    They are further simplified for 

magnetohydrodynamic waves.    Analogous methods were used to derive 

nonlinear equations for solution of three-dimensional problems 

Tarasov,   B. A.    Time dependence of 

plexiglass strength under shock loads. 

Problemy prochnosti,   no.   12,  1972, 
63 -64. 

Experiments have shown that between time T to material 

fracture and the corresponding applied stress Ö,   there exists the relationship 

T .   Ar  "" 
(1) 

where A and a are constants; this is valid for r > lo"3 

sec.    The author thus 

-23 

-•-"- ---—' -.^.■j^.,. —■—..—^,-^-L,^ .—1. if.^.i,.;.., arj^iV'-iiiinmirniiiii ^s^mtSki 



■      MMK-aiU   I   «Bf^l.     '   f-   «MiCWrV^ ■ J-.i. iM.M.^iiM^1^W|pg|p|pppygpWIHWp<.a,.|u^^ij)Pj^^,.MBj_^^^ m-t'.iiji!."LIJlHJ^i. . 1 j,l.. |.l  1| 1JI.JJ;l , ^ Ui.l Ij.HJ    pi**,IP^U-■!»■-».«» ->»™ 

investigates x(6)  when the application of the load is inst     . 
in an impact load or explosion       A ^«tantantenous.   as 

is described.  uSlng th e s Z^TT ^ " ^ V^ 

w^ the fon^g t8hiCknes
p

s r f_2
p1::8;:discs of 5o mm d— - 

Plates were impacted alone the    ! ""'  ^ ^ 8"7 mm-    The 
paciea along the plane surfaces      For -a„h «  ■ 

impact velocity   at which the fractur. nf   i P PlateS the 

Two types of f.ct.res were ot     e^  -^ WaS reCOrded- 
fracture of the surface     Th 1SOlated fracture pockets and total 

two tables and a /raphsh TT"^ reSUltS are PreSented - and a graph showing the r - 6 relationship. 

Soloukhin. R.   i.    Kinetics of N^n 

thermal der.n^rosition in shock^ 

waves^    DANSSSR,   v.   207,   no    4 
1973,   912-915. 

-^ ^J!:::::;::™ ::r;;r:which [N>O] - 
^ures with argon and in pure N O     The « """ '" ^ 5"5% N20 

^ of .e N2o thermal de:mposfi :i-~- -r-: —a. 

temperatures T indicated that the control!" afferent 

-e ^ .a. of -^.ir::^::;—=:-- 
N'jO M    ' ^^  O  i  M. 

A,'=  ^^' 10''oxp (-58000//^) CUi cm/mol x sec 
0  :   \.n ".'v 

'■• i or :'\o), 

i0' '■••";' (   241U0//{T ). 
(1) 
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1 

Kinetic .tudies of (1) show that r[M] in ondilu.ed N O is cont „   . . 

quasistationary [o] approximation,  i. e      by N o disa       T " ' 
Toi ir, v,-   ui     j., Dy ^2° dlsSociation. In contra qf- 
LO] xn hxghly düuted N.O increases linearly in the initial de 

k' = dlog(N20)/dt=  -k^MJCl   + 2 6^ 
(2), 

where a = ^ + ^/k      ^ [N o3   /^   and ö ]s 

It follows from f2) that ih>    «    ?• ^ dePth of ^O decomposition. 

^ 38 and 4. .ca /Jo   a taM ^ 7 aCliVati0n ""^ ^ ^ d—P-^- 

data thus obtained «plantha ' relaliVely ^ T'  "Sp«'i-^-    «e 

-y^.^^irr=:rr::—irr- 

Zasionko,   I.  s      S    A/r    T^       I >   ■L-  '3- ,   ö.   M.   Kogarkov,   Ye     V 
Mozzhukhin.  and Yu.   P.   petrov.    The^^^ 

^^^^Hl^lnitromc^^ 

^V£iL   KiK,   v.   13.   no.   5.   1972,   1113-1118. 

High-temperature decomposition of PH  Mn 
measuring rate constants of the ON bond b       I '      ' ' ^ 
reactions.    The experiment« ' ^ SeCOnda^ radical x nt. experiments were rarriori ^.^   • 
1. 580° K and 1-2  8 .t- "^ a SnOCk tube at ^ 030 " 

A-orptiori'd;:::::;::::: rh inTm and re— ^k— 
2.-o-3.sooi spec.ral r:ge :::::;::rrr:dr:rde

h
d in

k
tke 

wave      rw  MO rt-it-er aavent of a shock 

silitane 3       2 COn5UmPti0■, ^ N02 '«-«on were monitored by aimuitaneouslv remrri^ r, ^u„        .• " uoiy recording absorption at 2  390 anH 4   !tKn t 
at 4  050 A     nc    n 'vu and 4'350 A and emission du i, UDU A.     Oscilloscope tracp«; of -^Ko 

pc traces of absorption and emission are shown. 
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and CH3N02 concentrations and rate constants k.  of the 

CHJNOJ - CHJ + NOJ 

reaction 

(1) 

are tabulated.    Qualitative analysis of the absorption and emission spectra 

reveals that the initial phase cf CH3NO., dec exposition is preceded by the 

mechanism of (1) followed by the fast free-radical reactions 

CH. + NO, - CH80 + NO 

CH, + NO, - CH,ONO 
(2) 

(3) 

The formation of a CH3O radical was detected by chemiluminescence of the 

electronically excited H2CO molecules.    The rate constant of (1) obeys the 

empirical equation k, = 10 exD^-48   inn/DTSe     01       u-   , 
1     xu exp(  4ö, iüü/RT)sec     ,  which confirms the 

CH3N02 decomposition mechanism established by Cottrell and later 

researchers.    Comparison of the   k.   data obtained by the authors and data 

from the literature (Fig.   1).   shows a deperdence of the 0    decomposition 

W    Jo    Tz     ft—n 

Fig.   1,    Rate c 
vers 
data 

I.    Rate constants of CH  NO? decomposition 
ius temperature:   1,   2,   3,34,  I,   9- literature 
•   =>,   ',   ö,   10- authors' data 

-26 

-    !   tf»   ^fl-l!    ■■-         ■---■ UHU^MWHriKaMM^UlM 1—n Mil ml mil' -i  -.^^■■-■■.-■^-—■.-■.. ■ .-^.^—..^. ■--■■: ■■■• ■ ■■■■■•- - ■'-■•■'   



■i.!^jij„PJl|U4«|(p].llli.iliii(li.|1«i,. .■■-.»PIPJL   |||U|]I|IJIJ,|I1U.J1L).1 ^l,|W^liipiWl«lillMmJJ^«l!K,IM'W»W«),lJ«MA"ll/lU*IL-lipilMI.|illllJJ.Wl--    «Wl.«»«!..1 IMIll» llll l|Jl»»lil!JlM-UI»!l»«Vl"-"P»"l*»»«l«t^WlW If llipHIWWIl^lJIJIIJIM 

rate at T > 1200° K anri P^?    f 
Th.       fU        , ^ Lhe acti^tion rate of CH   NO 
The authors' conclude that discrepancies in ^ ^NO^ 

rTure kl data of different r::::\:; rr—rr- 
onstam kj,  the reactmns (1) and (2) mainlv occur      Th 

co„Stant k2 of tll0 reaction (     in '    „   a "^ »«"•    The rate 

^/mol.   sec    and ^     *•■     n ""UU    K range was ~2. SxlO9 

sec.   and practacaUy independent of temperature. 

Kassel'man,   P.   M       Yn    ü    -7       i >   ^.  m.,   ru.   p.  Zemlyanykh 
and  Ye.   S.   Yakub.     DetermaniniLUlil 

^o^icient^thermal conductivity 
jjiatomic gases in g shock tube.    TVT,  no 
5,   1972,  1018-1024. 

nwh   .    .        ^ attemPt " ^^ t0 reViSe -ell-known experimental methods for determinina h^i ^     .■   ■ Fcx-imental 

It is assumed that the shock wave form.H    f, 

^ragm .enects from .he eod of the tuhe,   lllTLZT^ ^ 
temperature gas.    To describe the heat tmn.f ^d a htgh- iuc one neat transfer ororp«;« f-,,^, *u    i 
gas to the wall of the tube    it is... .u pr0ceSS fro^ the heated 
dimension   1    M, assumed that the problem is one- 
.mensmnal. the pressure is constant behind the reflected wave- and 

radxataon trom the heated gas is negligible      For th. . ■ 
relaxatmn process    th    f n gglbie-     ror the description of the 

resonance heat ^Z   ^ZmlZT ^^ ^ ^'"'^^ To     i i-u oscillatory degrees of freedom are in a 
■oca. thermodynamic equiUbrium and under ]sothermic conditi;n;- 
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equation and gas relaxation eqna.^on. in L    7      ' ""*■="- 

The solntaon of the sya.em of these two eooations I iVed- 

between the end of the lube aod the ZT^r" 77     ^ ^ d0main 

Pon^ng boUndary an. ini.U, condjHons ^^ ^^ -ve.    CorreS- 

which was so:::;:;:"::: ::rbIes the 6ystem is -^ - ^— 
*or various Mach ZlZ  ZZT^ "^ ^ * ^^ ^^ 
were obtained for non.rso^    T'^"" ^^ "^    "™^ results 

-o° K < T £ 6000o K ::;:ru rrr:: ^rr1-6— 
analyzed and presented graphica.ly.    The auThor! T      ""^ "' 
method proposed can be used for H , "^ that the 

^aton^ic and ^JcgZs ^ ^ ^^ °f »*« 

K 'gan, v. P. and A. s, Fonarev    Fiow 

£a:JerrLdurin£_sh2cjiw.lve incid>,n„37 

^ll'"ier "■•■^aÜSre,   MZhiG, no.  5, 1972 
97-i03. ' 

The pnblem of diffracfinr, „r       i.     . 
cylinder or sphere is analyzed      TH "'" ^ a ^^ 

assumption that viscosity and heal      T dynamiCS eqUati0nS'  Und" the 

—with initi. *:::::T^:r:zTr::-are 
wave.    The method develoMd hv r  - ^ behind ,he sho<:k 

andZhVMMP,   1961,  /   To ^    ^"^ <Matem-  '^ 1959'  ^ "■ -  ' 
of equations.    Thc ^^^      .^ ^   ^ '» *' -lotion of the system 

of a shoe, wave and various W ^ n. aTT "^ " diffraCti0n 

w patterns as a function of Mach number. 
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1 

'17'"    ■'""■  ,M-" -  —^ by numerical solulionS 

o    he cued system of equations.    Some calculated results of shock wave 
. fracon and o1 s.eady subso„lc,   .ransonic and super6onic ^ 

LtTsTt   C     nder "'■ Pre8entedi — °! ^ P™ - various 
.nstan.s of time arc graphically represented for all three cases      For 

7ZZ V*T ^ MaCh "Umber'   the t0,al «—'"'- '-ce fit, acting 
upon the sphere and cylinder is calculated.    The calculated action of the 

data.    The obtamed results „ere compared with numerical solutions of 
stationary flows around the bodies. 

Chekalin,   E.  K. ,   V.  S.  Shumanov.   and Ye. 

P.  Afinogenov.    lomzed metal vapor flow 

interactions with a body at M > 1,    IN- 

Sbornik.  Toplofizicheskiye svoystva i 

gazodinamika vysokotemperaturnykh sred. 

Moskva,  Izd-vo Nauka,  1972,   96-106. 

(RZhMekh,  1/73.  no.   IB66) (Translation) 

s     . A 
ReSUltS are desc-bed of experimental investigations on 

sonic and supersonic flow of ionized copper and lithium vapors.    Contact 

methods are outlined of flow parameter measurements.    Plow velocity 

Mach numbe       temperature,   density and the pressure of erosion plasma 

lux,  forme    durmg electrical wire explosion and electrode erosion,  were 

d^ernuned by means of two plane calorimeters,  a ballistic pendulum, 

hypersomc photography and emf induced in the magnetic field.    The results 
-re varified by other methods,  e. g.  according to Stark broadeni 

of the H0line, h 

P 
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Vorob'yev,   N.  F..   and V.   P.   Fedosov. 

Supersonic flow around a dihedral angle. 

(Conical case),     MZhiG,  no,   5,   1972, 

170-175. 

H.h   ,     , S^^nic flow past intersecting plane wings forming a 
dxhedral angle .<y<2.is analyzed using linear ^ ^ ^ 

assumed that the velocitv vector of tha :„   -J 
wi .     .        ^ r   [      Cny VeCtor o1 the in^ent wave forms a small angle 
wxth the s.des of the dihedral angle.   so that d.sturbances introduced by 

he sxdes are small.    The motion in the Curbed region is assumed to 

be vortex-free and the gas to be v.scous and thermally non-conducting. 

Tae linearized system of ga.s dynamics equations is reduced 

to a wave equation for the pressure function,   with the form 

(W-!— Vpn—fn-p,, 
(1) 

This equation is given the Laplace transform. ,u 
....     . F-ace translorm: 'he pressure function p 

w inch is the real part of a certain Ho)   =fn + i-l f„n„K 

variable a,   is then soucht     The rt 
(P + ^ f^Uon of a complex 

anrt, ; hensoueM-    The ^"'am m which f«T) is defined is indicated 
and boundary condition« formulated.    The domain of definition of «0, 

.s conformallv mapped in     the upper half-piane and the prob.em of 

determinine p is reduced to the Hilbert problem for the upper half^lane. 

The general form of the solution is presented and the values 

The effect of the nonlinearity of boundary conditions (for the case of 

dif ractio-, of the leading characteristic surface, on the flow parameters 

2 ^e Vicinity of the dihedra! angle, edge,   is analysed.    On the assumption 

hat variation of the shock wave    intensity in the diffraction region is 

linear    the authors then derive expressions for pressure on the sides 

of the dthedral angle as well.    Some graphical results are included 
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Golovachev,   Yu.   P..   and F.   D.   Popov. 

^ESl^onicj^cous^asJlow^^ 

cooled blunt sph^r^      ZhPMTF,  no.   5 

1972.   13 5-143. 

n  ,       w 
S-P-sonic viscous gas flow around a blunt sphere is 

analyzed on the basi^ nt fi™, ■ "paere is 
y ne basis of flow equations obtained from complete Navier- 

Stokes equates,   disregardine terms of order „(R^j    om"1, Z 

Reynolds „omber, over the entire shock layer      The ,. ' 
-se eqoatmns in sphericai coordinates aTe derl      "^Ty ^ 
symmetric nonstationary case    and th. n r ^e axially 

are established.    New three  din. T ' ^ ^^ 
thP i   >•  1 three-dxmensional variables are introduced and 
the autxal system of equations is written in matrix form      TV 

is subst.tuted by a system of difference equation       ^ SyStem 

scheme      Tl,„ 1,       j equations,   utilizing an implicit 
oheme.    The boundary value problem for such a system of nonlinear 

difference equations is solved by the method of successive al 
successive approximations. 

-—~;—"er::: irrriTzrth: ^ 10    <R      <in5      TU    * ■l-4 and Reynolds numbers 
0   U     O^T" !,'■, —Feature factor h was taken within the range 
0. 0. 7 and it was assumed that the coefficient of dynamic viscoL 

:=/::;;:::: ovimrth s~ - - -. of .e ^:z 
hetween flow    h ^ = ^ ' ^" ^    ^^ ^™ 
between flow characteristics are represented in graphical form. 

the complete ^"^ '^ ^ ^P-ed with known solutions of 

th  cry of ^Vler-&l0keS e^ati»S.   -«h the resuits obtained hy the 
•Hcy „f nonvlscou8 aaw and ^^^^ ^ experiment  1 

data.    Comparison of the results shows that the simplified f, Perlmemal 

can he used for Reynolds numbers R      > ^      t Slmphfled n°" ^tion 
no — 
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^^^-^^l^odies^   IN:   Sbornik.   XIII 

Mezhdunarodnyy kongress po teoreticheskoy 

i pnkladnoy mekhanike,  1972.    Sbornik anno- 

tatsiy.    Moskva,   Izd-vo Nauka.   1972    94.9^ 
gRZhMekh.   l/73,  no.  lB236) {Trans;ati0n)    ' 

with generatiTeSr;Lr::t:; r1:^"^fiow around biunt— 
2Z + az2     Stru .      T ^     ^ ^ Cylind-^1 co-ordinates r2 - 

az   .    Structural relatxonships were .nvestigated of the tr.n.     ■ 
restricted by critical characteristics fror. ^ransomc region. 

^ of incident How.    Boundar.      ^ r:;::;": q and ^^ nUmber 

^ of reg.ons.   ln each of which one of     / ^   ^ ^e of para.eters U^, 

which were different in b.h     • . ^ OWS WaS realiZed. 

type n and m z t e rrj: r"iines near the body — - 
Point,   but in case o   Z^ZlTT ^ ^ ^ " a Certain 

subsonic region extend!   oln Lj ^ ^ reaCh ^ ^^^ ^ ^ 

Barman,   L.   M. .  S.   Ya.   Bronin and A    N 

Lagarkov.    R^aiive^convectiv^e^^ 
HLil^^£icJie^floviLar^^ 
MZhiG,   no.   5.   1972,  112-123. 

Hypersonic flow of air around a blunt bodv n.       ■* ■ 
Point is anaiyzed,  under the condition    that gas paral t I "^ 

dynamic equations,  together with th.      ^    ■ gaS -gral torm, were.:..;;::: :T:::::::::r;--» rin 
for increasing its convero   . ■ PrOCedure as wel1 as the methods 

-HO. .No™.« ;rx-:;::::^:0
d

0r r1- ^- - 
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of shock wave travel as well as the vel 

profiles of the convection and radiati 
point. 

ocity,  pressure and temperature 

on flows in the vicinity of the critical 

On the basis of the study it was concluded that radiation 

transfer does not change the pressure in a compressed layer,  but substantially 

decreases temperature and increases density.        Approximate    simple 

relations for heat flow parameters in the vicinity of a critical point are 

derived; some of these relations have the   form of Similarity laws.    It is 

pointed out that substantial difficulties ar.se when the heat conduction problem 

is analyzed in points remote from critical ones,   i. e,   the system of gas 

dynamics equation becomes more complicated.    Nevertheless,   the proposed 

approximate theory of radiative transfer and other obtained results in this 

article    can be useful in solution of the more complicated case. 

Bogdanov,   P.   A.,  A.   V.  Nedzvetskiy,   A.   V. 

Klevetenko,   P.   S.  Malyy, A.  S. Kolodeznev. 

N.  I.   Bushchuk,   and F.   I.  Shmeretskiy. 

Evaluatmg the strength of rock massifs during 

larj^scale blasting.    IN:   Sbornik.   Gornorudnoye 

proizvodstvo.    KrivoyRog,   1972,   51-53.     (RZhMekh, 
1/73,  no.   1B655) (Translation) 

Initial relationships are outlined for determining the strength 

of rock massifs during large-scale blasting.    The critical displacement 

velocaües are cited which .were obtained during mining tests,   and a relationship 

is found for determining particle displacement velocity of massifs as a 

function of a given weight of explosives.    The occurrence frequency of destructive 

sound in rock massifs was noted to fluctuate during explosion. 
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PUChk0V' S-   V-    Behavior of nn^f ^frmi.| 
lesjstance dam c on f, ^uratioj^underj^ effect 
of short-dur.-iiinn 

smmicjozds.    IN:   Sbornik. 
Voprosy    mekhaniki.   Tashkent,   Izd-vo Fan ' 

no.   11.  1972.   59-63.    (RZhMekh,  1/73.  no 
1V771).    (Translation) 

- -es«eater:nrr:;::::r :rmic res'sta"" ^ —— etiect of shorttluration seismic loads      w« 
are obta.ned for determine, displacements in the ,_ b

C
o^

dS-    E^~ 

Repin.   N.   Ya.,   and A.   V.   Biryukov. 

Calculatinp the degr6R nf .»^ -rnnh-'n, 

tl^^l^i™^^ IVUZ 
Corn,   no.   10,   1972.    75-78. 

dialer of Jnll^T^  " ^ PO,Wed ^ ^ "" '^^ *e 

nece6Sary to establish USln6 ' Wei6hted— '—a,   i. is 

u^ious la«:: w
p:rr:tally the voiume of !^^- ^ - 

r- -oen the wei6hted::;;::::—r:rr::::: 

-—- e t<)llowin8 .ejisi:;':;:;: .om —M-—^ -- 
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where M(u) is a mathematical expectation of fragment d.ameter and p 

IS a distribution parameter.    For a large sample (150-200 measurements in the 

studxed case) the mean-ar.thmet.c diameter of a fragment can be cons.dered 

as equal to the mathematical expectation of a diameter,   i. e.  u = M(u)      It 

is also shown that .he relation between the diameter dp of the mean fragment 

the dxameter de of the mean jointing (polyhedral block)Pand the specific 
expenditure q of explosives is given by 

de 

1 ,   '('(//-/) 
d3 

qdc 
(2) 

where H is the he.ght of the base. * 1S the break length and d    is cha 

dimeter.    Compar.son of actual and calculated values of the' diameter of a 

mean fragment indicates that their values dev.ate by not more than 15% 

From Eq.   (2) the value q can be calculated,   which ensures the prescribed 

fragmentation degree for given parameters of the rock formation 

MindeU,   E.   O. .  and A.   S.   Volokh.     Calculating 

blast wave parameters in rnnVc      IN.    sbornik. 

Gornorudnoy proizvodstvo,   Krivoy Rog,   1972 

136-139.    (RZhMekh,   1/73.  no.   1V653) (Translation) 

Fundamental equations and methods of their transformation 

tor computers are outlined for determining energetic parameters of media 

durmg explosive loading.    The suggested method is verified and the obtained 
results are in good agreement with experiment. 
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H!ürii™'"y.   V.   1...   V.    P.   Kuk8a(   and 

V.   F.   Baranmkov.    ImEacwJ struct ion 

^^i^^HU^ials^   IN:   Sbornik.   Nauka 

itekhn.   vmis'k.  gosped,  no.   20.   1972, 

35-42.    (RZhMekh,   1/73,  no.   1V638). 

(Translation) 

Various parameters are determiner) re- 
process,   i  e    initial vPln   > , determined °* an impact aestruction 

,   i.e.   initial velocity and impact force    riofor^  *•■ 
soil,   and work and power of deform  r deformation value of the 
,W • , deformation.    A method is sueeested for 
determining the mam parameters during interaction     f       I 
a solid material. interaction of a shock device with 

Umanskiy,   A.  s.    TransfLr_£oefficu^ 

atom-atom interactio»« nf 7W|  ^^ ^ T 

ZäEors^   ZhFKh.  no.   11,   1972,   2706-2709. 

sun... formulas. in^ins the C^P^LI::^:::::;::1^, h 
parameters e     r a«rf/v* u ^ approximation,   and the e'  r       andttfromthe modified Rn^n«  u 

ie:r::;d r.;::-1" -—j—- -=-: v. 8, 

data from the literature.    The fact that th. i      elf0"IVeI>' coln"^ »«h 
tact that the mtermolecular separation r 

m 
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formula,  >„ .„ »atisfactcy agreement wuh the mi„imum H-H inter- 

action energy in the tripie. state „a. taken as an indirect proof of the 

rehaMhty of the „. A,  and B data thus calculated.    The poLihilill  s   , 

calculates of the macroscopic properties of 8roup nB metal npors 

Altunin,   V.   V.   and M. A.  Sakhabetdinov. 

Application of ortho,,™..! expansion, for 

computer generation of a unified eauatiwi 

of state for materials,   based on diversified 

experimental data      TVT, no.  6,   1972, 

'195-1202. 

The authors explain a ataHaH~~i , plam a statistical approach to formation of 
a thermal equation on the has. oX thermodynam.c experimental data      In 

he most general formulation the problem of construct.ng the therma, 
equation reduces to   estimcition nf   -u 
n        f,      , " OI   Lhe Parameter A in the relation F(p  v T     A) 
0 on the basis of processing of „-,,-,~ • '      ' 
properties. PrOCtSSlnE 0f ""— experimental thermodynamic 

least soear .sTt ^^ ^^ tW° ™*°<* ^ solution:   the method of 
least squares where regular polynomials are used,   and the method of 
or hogona  po,ynomials.   The auihors a8sori ^^ the 

polynomta.s is simpl, r than the least-squares method,   since the roundlnE 

rrors are smaller,   it oconomi.es on computer ..me,  and is very simpTe 

for statistical analysis.    The au.hors analyse charac.eris.ics of therma 

equation formation using .he method of orthogonal polynomials for an 

arbitrary so, of experimental thermodynamic points.    The ordered sequence 
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of orthogonal polynomials was derived hv 

orthogonalization process to th    s       r    *    ^^ ^ Sh"'*-^amm ^iu(_t.bs 10 the set of ordered th^^™     u 
This formed the basis for compüin. th^^Phy8lc&l properties, 

various surfaces bv orth ^^ '^ aPProX^ation of 

routine for B.SM-I      ^r ^rT'   ^ ^ "^^ ^ ^ 
orthogonai Polynomiais to it:::: ti0;of the method of 

-r certa. tber.od.a^e      ^^It^ ^^^ ^ 

Koshelev,   E.  A.   and Ye.   N.   Sher.     Bubble 

'-^^^^^ 
FGiV,  no.   3.   1972,   433-439. ~ 

A mathematical model and evn-rirv,     *  i 

of a liquid caused by an e.plos.e c^TJ^T< ^ ^ ^^ 

l^uid are presented.    The parameters de     ri« ^ SUrfaCe ^ a 

are:   E- explosion energy, p. n0L      '    ^'"'^ the m«'on of the liquid 
"c-rgyiP-  liqu      dens.tv; a- prxvit^t;        T 

P- atmospheric pressure- R    o        .     .• gravlt^o"al constant; 

-.    Xhe mathematial ^Z^ZT*:^^Tl ^ '" 
given in the form suiface of a liquid is 

W=»/ (///'. T). 
(1) 

where R' and f are particular functions of E    n ■ u 

-d concentrated charges.     The form ^ l^rr ^ ^^ 
for p = 45° and for explosions of ■ determined experimentally 

elated charges.    rTZ^ZZT*8'  ^ ^^ ^ ^ 

-plosions . Water are presented.    ;te:u:r
SUreS " ^ "« ^ 

lest results are presented in Fig.  1. 
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/?/?' 

0,0 t/t' 

Fig.   1.    Results from elongated charges, 

1 - data from pick-ups; 2- data fr< 
exposures. •om film 

The fact thai. a curve can be fitted to thP ri.t 

that   the motion of a free surface 1 a    d 
POintS COnflrmS the PremiSe 

iree surface liquid generated by the extends   nV, 
.■xplos.o„ 1S adequately de8cribed by a ^^^^ suc; - nded-char6e 

as Eq.  (1). 
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Vychislitel'nogo tsentra Moskovskogo universiteta, 
«3-96.    (RZhMekh,  4/73,  no.  4B293) 

v.   19,   1972, 

Semenikhina,   O    N      nnrl v    ü    CUI    J m, ,   u.   IN.,   and V.   P.   Shkadova.    Three-dimension. 1 flow 

oL^reactmu gas mixture over 
'59-103. 

a blunt body.    MZhiG,   no.   2,   1973, 

Shakhov,   Ye.   M.    Axuy:JlouLo^ M7hiG 

no.   2,   1973,   119-126.   

ShaPir0'   YV-  G-    ^äl^nHilll^m^^ 

o-iL-^her^   IN:   Nauchnyye trudy.    Institut mekhaniki Moskovskogo 

umversiteta,  no.   1.  1972.   44-53.    (RZhMekh,  4/73,  no.  4B300) 

Shchetinkov,   Ye.  S.     Problcn2sJn^uEejLSonic combustion,     IN- 

Sb.   Goreniye i vzryv,   Moskva,   Izd-vo Nauka,  1972,   276-281 
(RZhKh,   9/73,  no.   9B1131) 

Str0kin'   V-   N-    ^^^L^^^ 
-S-pmC flOW-    IN:   ibid"   282-205.    (RZhKh,   9/73,  no.   9BlT^ 
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Yermolin.   Ye.   V.    O sverkhzvukovom obtekanii nekotorykh 

poverkhnostey (Supersonic flow over various surfaces)      Kazan', 

Kazanskiy universiUt.   1972.   28 p.    Deposit VINITI,  no.   5062-72, 

14 November 1972,    (RZhMekh,   4/73,  no.  4B303  DEP); also 

IN:    Sb.   Chislennyye iT:eto<iy mekhanicheskoy sploshnoy sredy, 

Novosibirsk,   v.  3,  no.   4.   1972,   52-68.    (RZhMekh,  4/73,   no.' 
4B302) 

Zaslonko. I. S. , S. M. Kogarko, and Yu. V. Chirikov. Possible 

extended dissociation of nonatomic molecules from rapid cooling 

in an expanding .supersonic flow.    ZhPMTF,  no.   2,   1973,   48-53. 

iii.      Soil Mechanics 

Abramov, V. F.. N. G. Apykhtin, and V. G. Gal'perin. Problems 

in the charge tamping of granular explosives in vertical blast holes. 

Fiziko-tekhnicheskiye problemy razrabotkj poleznykh iskopayemykh. 
no.   1,  1973,  46-50, 

Averko,   Ye.   M.    Method of computing shear and compression^ 

elastic waves from absolutely rigid inertial radiators.     IN:    Sb. 

Inertsionnyye istochniki i priyemniki seysmicheskikh voln. 

Novosibirsk,  1972,   8-26.     (RZhMekh,  4/73,  no.  4V133) 

Averko.   Ye.   M.    A rotating inertial source of spherical she^r 

^avcs-    IN-    lbid-.   100-111.     (RZhMekh.  4/73,  no.  4V114) 

Averko.   Ye.  M.    An oscillating inertial source of spherical elastic 
Waves-    IN:   ibid.,   112-130.     (RZhMekh,   4/73,  no.  4V112) 
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Averko,   Ye.  M.,   Ye.  A.   Nefedkin,  and L. A.  Maksimov.    Model 

ütudiüs of the motion of a seismometer casing in a field of 

compressional and shear waves.     IN:    ibid. ,  169-193 .     (RZhMekh,  4/73 , 
no.   4V13 8) 

Averko,   Yc.   M.    Motion of a hollow sphere in the field of a 

plane shear wave.    IN:    ibid.,   194-208.    (RZhMekh,   4/73,   no.  4V113) 

Averko,   Ye.   M. ,   and Yu.  A.   Nefedkin.    Method of identifying 

a shear wave over a compressional wave background,   and fundamentals 

m the design of a shear-wave seismic receiver.    IN:    ibid. ,   209- 
246.    (RZhMekh,  4/73,  no.  4V13 7) 

Bychenkpv,   V.  A.,   V.   V.   Gadzhiyeva,   and   V.   F.   Kuropatenko. 

Effect of hole position and width on the quality of rock crushed by 

an explosion.    Fiziko-tekhnicheskiye problemy razrabotki poleznykh 
iskopayemykh,  no.   2,  1973,   53-58. 

Dubymn,   N.  G.,  and N.   Ye.  Trufakin.    Issledovaniye razrusheniya 

rudy vzryvom (Study of the pulverization of ore by explosion. 

Novosibirsk,   1970,  127 p.    (LC-VKP) 

Fiks'   1-   L     Study of the dynamic portion of the destruction   process 

accompanying rock burst.    Fiziko-tekhnicheskiye problemy 

razrabotki poleznykh iskopry ^mykh,  no.   2,   1973,  44-48, 

Kharitonov,   O.   M.    Filtering of multiple waves in absorbing media, 

IN:   Sb.  Voprosy gcofizicheskikh  issledovamy na Ukraine,   Kiyev, 

Izd-vo Naukova dumka,   1972,  48-51.     (RZhMekh,  4/73,   no.   4V883) 
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Kurmanov.  M.   M.    Construction of underground cavities in 

Scythian cUjfgjiainjj confined explusions.    Montazhnyyo i 

spetaial'nyye raboly v stroitel'stve,  no. 4,  1973,   14-16. 

Kuznetsov,   V.  M.    Average rock size formed by explosive crushing 
of rock-    Fiziko-tekhnich^skiye problemy razrabotki poleznykh 
iskopayemykh,   no.   2,   1973,   39-43. 

Mosine.s.   V.   N. ,   and N.   P.  Gorbacheva.    Se^mologacal mefhori 

of determining the deformation zone parameters of rock by an 
explosion,    ibid.,   no.   6,   1972,   43-52. 

Petrov,   NT.  G. ,   and V.   D.   Shapovalenko.     Periodicity of the 

varialior. of hardness  of rock,     ibid.,   no.   2,   1973,   49-53 

Plakhotnyy,   P.   1. ,   ]<.   N.   Tkachuk.   and V.  A.   Dorovskiy.   _S.udy 

of the stress and fracture fields following the detonation of contou 
blasting holes.      ibid.,   no.   6,   1972,   52-55. 

r - 

Polyak,   E.   B.,  and  Ye.   N.   Sher.    Crater shape from the explosion 

of a blast-hole charge in a two-layered medium.     ZhPMTF,   no.   2, 
1973,   143-146. 

Razvitiye metodiki skvazhinnykh seysmoakusticheskikh nablyudeniy 

(Development of methodology for seismoacoustic borehole observations^ 
Moskva,   1971,   251 p.    (LC-VKP) 

Sapegin,   D.   D.    Experimental investigations of discrete rock media. 

IN:   Sb.   Diskretnyye sredy v gidrotekhnicheskom stroitel'st> 
Leningrad,   1972,  3-9.     (RZhMekh,  4/73,  no.  4V862) 

tve, 
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Seysmostoykost' gidrolckhnicheskikh sooruzheniy (Earthquake 

resistance of hyriranlic engineering structures).    Leningrad,   1971, 

86 p.    (LC-VKP) 

Sosedkov,   V.  S.    Velocity determination based on the travel-time 

curves of diffracted waves.     IN:    Sb.   Razvedochnaya geofizika, 

Moskva,   Izd-vo Nedra,   no.   55,   1973,   22-24.    (RZhMekh,   4/73, 

no.   4B571) 

Voprosy seysmichnosti Sibiri; Ch.   1-2   (Problems of the  seismicity 

of Siberia;  Parts 1-2).    Novosibirsk,   v.   1-2,   1972,   290 p.     (LC-VKP) 

Zakharova,   A.   1.     Raschet paramet rov seysmicheskogo rezhima 

na EVM  (Calculat .on of seismicity parameters by computer). 

Tashkent,   Izd-vo FAN,   1972,   144 p.    (LC-VKP) 

Zuykov,  A.   I.,   L.   M.   Mnatsakanov,   and V.  A.   Gerasimov.    Osnovy 

tekhnologii proizvodsrv^. vzryvnykh rabot v promyshlennom 

stroitel'stve.    Ch.   2.    Osnovy proyektirovaniya vzryvov spetaial'nogo 

naznacheniya i tekhnologiya proizvodstva rabot (Fundamentals in 

conducting blasting operations in industrial construction.   Part 2; 

Fundamentals in planning special-purpose explosions and technology 

for conducting the operations).     Tula,   Tulskiy politekhnicheskiy 

Institut,   1972,   268 p.    (RZhMekh,  4/73,   no.  4V885 K) 

iv.      Explodmj.; W'i re 

Krivitskiy,   Ye.   V.,   V.   K.   Sholom,   and/.   I.  Myzina.    Effect of 

explosion products  on channel formation in liquid,   from a high 

voltage wire explosion.    EOM,   no.   1,   1973,   63-65. 
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Eguationg of State 

Kamenetskiy,   V.  R.    Correlation between sernnH viriai coefficienr.s 

and viscosity of a rarefied gas,     ZhFKh,  no.   4,   1973,   831-833. 

Kashirskiy.  A.   V. ,   L.   P.   Orlenko.   and V.   N.   Okhitin.    Effect of 

the equation of .stale on dispersion of detonation prodnrt-R      ZhPMTF. 
no.   2,   1973,   165-170. 

Lagutkin.   O.  D. ,   Ye.  I.  Kuropatkin,   and A.   F.  Red'ko.     Qn a form 

of the heat equation for a liquid-vapor ph^se transition.     ZhFKh, 

no.   4,   1973,   827-830. 

vi-      Miscellaneous Effects of Explosions 

Amosov,  A.   P.,   3.  A.   Bostandzhiyan,   and Zh.  A.   Zinenko. 

Heating and combustion of solid explosives under shear failure 

SSSR,   v.   209,  no.   6,   1973,   1361-1364. 
DAN 

Babich,  A.   P.,   N.   M.   Belyayev,   and A.  A.  Ryadno.    Studying the 

thermal explosaon of a heterogeneous system of two semiconfined 

■bodies-    IN'   Sb-  Goreniye i vzryv,  Moskva,  Izd- 

49-52.    (RZhKh,   9/73,  no.   9B1175) 
•vo Nauka,   1972, 

BichenKov,   Ye.   I..  A.   Ye.   Voytenko,   V.  A.   Lobanov,   and Ye.   P. 

Matochkin.    CalculaUon method and load switch-on of planar 

magnetoexplosive generators.     ZhPMTF,   no.   2,   1973,   37-41. 

Kashirskiy,  A.   V..   Yu.   V.   Korovin,   and L.  A.   Chudov.    A simple 

difference method for calculating the two-dimensional nonstationary 

problem of detonation products motion.    IN:    Sbornik rabot 

Vychislitel'nooo tsentra Moskovskogo universiteta,   v.   19,   1972, 
97-107.    (RZhMekh,  4/73,  no.   4B220) 
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Pishchik. 
 '"•   r-   ™^hik.    Strege developed .n g 

ii2-iiI}il^^ier_ex£l^^    IN:   Trudy 

ya konferentsiya.    Leningradskiy 
Novgorod,   part 1,   1971    Qq_1r,A 

(RZhMekh,  4/73,  no.   4V132) 

G.   F. ,   and M.   F.   Pishchik, 
circular plate from 

Yubileynaya nauchno-tekhnicheskl 

elektrotekhnicheskiy Institut 

Tesner,   P. A.,   B.  I.  Shrayer    V    r    Rn 
Effert of        i     • Knorre,  M.  A.   Glikin. 

Veres,   L.  F.   Explosive cladding     UFN    v    ino 
786-787. 9'  no-   4'   l973. 

Vodyanik,   Yu    I      T     v    T->  u 

Voskoboynikov    T    \A      \>~ y   J^ov,   1.   M.    Decomposifinn of hexogenP in        ^   . 
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Rakhimova.   I.  Sh.    Relationshi£_between 

ANUkrRSR.    Dopovidl.    Seri.a B. HeolohiVa 
hcofizyka.  khimiya ta biolohi        n ' 

157-160. ' ' 

cry.taUi„e basemen.; and thc .Masses ofl ""' diSCOntinUi^ ^ «» 
-e da,a ana,y.ed wero ^^„^ ^ ^    :;;~ --"c Uve. ^. 

Gomel (1); Shepetovk.      r^ Iouowlng DSS proxies:    Kiyev - 
To!   i "P610^      Chern^ov (2);   Yagotin  - Baturin m- r>- 
Talalayevka (4); Tsarichanka - Bogodukhov (5,   ^     u ^ " 
Nogaysk - Svatovo (7a - faults    7b

80dUkhOV (5)' Sh-chenkovo - Bliznetsy (6); 

Bcregovo - Vishnevets (8a _ ^1^";::::;:;^-; D-et-~n); 

foredeep,   8c  - Eastern Carpathians)       Dss d  > 1 " ClS-CarPathi- 

sMeld were obtained along p^ee ' SHe^ ^ ^^ ^S^ 

Shevchenkovo (6,; Dnepropetrovsk - Kiro^    rad „T^V^ "^^ 
Taganrog (9'). ^rovograd (9); Novonikolayevka - 

The regression equation! 

wht '     "4 1 O.M.   where     1^19?/       ;   /   ,  ,   , 
Parameters calculated from the re0rBa,- '«-''•'' + '«<.. 
Table I. "gress.cn aqaaticn and r. are given in 

'He Ukrainian sÜ:8!^nw"^"1" "' ^""^ '" '^ ^'^ '«Cl-^8 

-p. .n the Moh'o di.:: „;::::;:sedimentary—in™s- ^ 

U^ainian shield and afterward he/insd re6PeCt '0 ^ 
to the Moho discontinuity corres J rf "«»"g-    Thus,  the smallest depth 

sedimentary layer     The thre      ' 8rt'ateä' ^^ °! «« 

-nges of ^ an! £ ya^:" , ""^f '" CharaCteri2ed ^ dl— 
Imax;   and ^min (see Table 2). 
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'I ;,blf:   1 

Profile 
number 

I 
2 
4 
7a 

8a 

3 
5a 

5b 

6 * 
6** 

«i. KM] a., n; 
b. 

2' 
6' * 
6' ** 
9 
9' 

39,0 40.5 25.5 14,5 
39,0 50.0 25,0 14,(1 
47.5 — 24,0 19,5 
40,0 54,5 30,0 17.5 
43,5 19.5 22.0 22,5   ■ 

49,5 
43.0 
47.5 
42.5 
52.5 

59,0 35,0 
51,5 35,0 
09,3 40,0 
47,5 33,5 
54,0 38,0 1 

16,5 
18,0 
23.0 
15,5 
17,5 

32.5 U.O 24.0 1 
46,0 -20.5   15.0 
47.0 52.0 69,5 

Croup I 

•1,151-0,64 
— 1,10-0.87 

1,50    — 
1,68—0,6 

-1.42!    1.00 

Coup II 

—0,55-0,581 0,44 
-0,37-0,45 0.33 
-0.47-0.97 0.51 
-0,38-0,37 0.32 
—0,5l|—0,26) 0.38 

Croup III 

0,53 0,48  0,86    0.58    0,90 
'  0,53 0,56  0,86    0,77    0,95 

0,83 0,26   0,89      _      o 95 
0,56 1.20  0.97    0.52    0,90 
1,00 -0.46  0,81     0,62    0.80 

0.76 
0.85 
0,42 
0,63 
0,42 

0.84 
0,85 
0.95 
0,88 
0,82 

0,76 
0,89 
0,92 
0,71 
0,30 

0.94 
0,87 
0,98 
0,87 
0,73 

19,5! 
24.5 

-16,5 

0,74 1,10 1.28 
1,50 3,00 1.36 
0,84 0.26 -0.33 

0.69 
0.49 

0.85 
I 0.90 

3,03 j 0.99 

0,89 0,61 
0.90 0,98 
0,94 0,90 

0.40 
0,40 
0,38 
0,76 
0,42 

0,87 
0.99 
0,91 
0.77 
0,73 

0,98 
0,97 
0.97 

4,01 14,5 
46,5  34,0 
— 37,5 
- 14,5 

-37,0   15,0 

Ukiainian Shield 

1.90 
-0.37 

1,32 
0,31 
0.3S 
0,94 

4,10;  1.18 

0.92 0,78 
0,73 0,87 
— 0,50 
— 0,98 

0,82 0.96 

Note 5a and 5b 

represent the southern and northern parts of the 
Profüe.  separated by a dee.p.seated fault 

Data according to Sollogub,   1967. 

Data according to Pavlenkova and Smelyanskaya)   l971 

Table 2 

Croup 

II 
III 

0,5^-7.5 
0,5-1-12.5 
5,0—17,0 

i. KM 

33,5^-47.5 
40.0-^52,5 
39,0-7-67,0 

'l max- *« 

4,0-^7.5 
8.5-^-12.5 

»5,0^.17,0 

^mln- ** 

33,5-r-37,0 
40,0-^45,5 
39.0-r-57,0 

-54 

j,   ^-..L^W    ..^l*.^--   ■-.^^ ■      .. ■- : :.,--.,—■   ---..   .     -   -    .    .... - -   



-w • .»■W.U«IIW»JW.»»™<™«"H I    nil     ill I   IIJ^Fi^m^l UUII    1-       i>    I jiiiLiipn. IKM    null  nil i    ii JIIII II^BVB^an 

the Moho dxscontinuity is hypothesized .„ h        , 1 

different nh   . , a büum,ary between rocks of auierem phases of metamorphism. 

Peshkov,  A.   B.,   andF.   Sadikov.    Some 

characteristic features on the stud); of ^ 

^^^i^lSloilvelocities of surface waves, 

m mdividual regions of goutheasternCentr^ 

Asia^   Uzbekskiygeologicheski/2hurnal.  no 
1,   1973,   82-86. 

Love-and Rayleigh-wave dispersion data for Central Asi. 

W        tne crust.    Surface-wave data for Central  A c^ 
with those for Japan and th. r       .■ , 0r Central Asia are compared japan and the Canadian shield. 

- ^ u. o::::rsr:;r^::r;::ri'p:rsion ~ -— 
S:rr.. thooreticaI dIspersion £;r - ::rr: rr^r 
3«l,„/ P*'-    aH    a"d SV-wave ^"cities are found lo be 3   85 a„rf 
-.32 km/sec,   respee.ively (after corrections of 0  03 and 0  15 km 
introduced). '   5 km/sec were 

As' ,   •       ^ 1S POÜlted ^ ^^ different^ aspersion curves for Central 

^eej?ig.  id).    The same holds true for i-h« ^^^    J , 
velocities of P      ,       u dependence between the phase velocities of Rayleigh-waves at A = no km an^ n ^ » e 

110 km and Bouguer anomalies (see Fig.   lc). 
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■hi 
'    Cl    ''Hl/u,., 

"- i/ 

*C ¥ 

JJI- 

C,  km/sec 
at   JaltOKM 

11 

J J.2 

-ÜJ 

'02 

\~-*J^^^^l^1 

.« 
u- S, data 
i^l'anese data 

Central Asia data 

WO PuJ 
Bouguer anomaly,   mgal 

0.2 

01 

km/s 

30 10 

' -r    uf    anr-Tash,<ent-Chinkcnl 
. rashkenuSamarkand-Dushanb 
a Dushanbe- Tashkent- Na mangan 
•Namangan. Dushanbe. Kulyab 
* Kulyab-Fergana 

Japan 

CeiUial Asia 

M 
 Canadian Shield 

& JO 40 

T. sec 

Love-wave d.sperÄon deÄe    fof ^^3^ mr^86^^ and th—tical 
wave data; c- Relationship between Ravlei^h  w l^ der™t from Rayleigh- 
km (sic) and Bouguer anoLliesfd Ave^ ^ X Ilol 
and theoretical Love-wave disnersinnrflf g    ■ dl"e/ences between observed 
derived from Rayleigh-wavf dafa for T '      ^^ f0r the Crustal ™^ 
shield. 8    WaVe data for JaPan.   Central Asia,  and the Canadian 
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Bulashevich,   Yu.   P.,   y.   N.   Bashorin, 

V.  S.   Druzhinin,  and V.   M.   Rybalka. 

Helium in the ground water alon^ the 

Sverdlovsk deep seismic soundinL- profil les, 
IN:   ANSSSR.    Doklady,  v.  208, „o. 4, 
1973,  825-828. 

-      „      ,        The reSults of a ""^'O'helium conducted along the 
SverdlovsK DSS profile are presented tor the PorpoSe of evaluating the 

poSS1bü.ty of detecting deop-Seated fault, based on the helium content 

2 ground water.    Sampling of ground water was performed at well pumping 

^.ons at depths of SO to 120 m.    The helium content was determined using 

PTI-6 mass spectrometers (helium leak detector). 

The variation of helium rnni-pnt or,^ «-v, 
f,     c        ,.       , m content and the seismic section along 
the Sverdlovsk profile are shown in Figure 1.    The helium content varies 

pronouncedlv along the profile, with anomalous values reaching 30-50x10"^ 

vol    %     AH helium anomalies,   except the one observed near Kamyshlov    are 

confmed to 22 out of 26 seismicaUy ident.ficd deep-seated faults.    Lrge 

ZTZ1 V01- %) Were ^""^ - 17 d-^—• ^ -alL 
ones at 5 faults.    A very large anomaly of 0.1,   vol.   % „as observed at the 

deep-seated fault east of Shatrcvo. which is accompanied by u.trabasic 

TZT'J iS.COnClUded ^ '^ he"-   -«y yielded valuable information 
on the .denuftcatmn of crustal disjunctive dislocations. 
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'^•^r-*v^rp^ii%iW¥m*Ki!wta&*w^ ^\mm*'wwßi mf !«K- m^'^^^jiuwvQm 

Oblogina,   T.   I.,   V.   B.   Piy-p,  and L.  A. 

YudaSin-    Heterogeneous media with harmonir 

fields of the probation velocity of seismic 

wave^    IN:   AN SSSR.  Jzvestiya.   Fazika Zemli, 
no.  3,   1973.   101-108, 

,.        . u 
C0nf0rmal transformation is considered for heterogeneous 

media w.h velocity funct.on v(x.   y) for which the characteristics In v{x    y) 

>s a harmonic function,    A method is proposed for the solution of kinemaJ 

:::   ;:"on Lhe use or deveioped —~on. The probiem of e 
recovery of the velocity function is considered      It is shown that the wave 

equataon of the class of heterogeneous media,   faS2 +   k\2 -   -J  

he transformed into the wave equation of hnr«J     ' ^ ^T^T'   Can 

„     w - wave equation of homogeneous media with a velocity 

::T ^J ot magnitude fe + ^ = ■ ■ -"»—«, it is shj 
hat uMng thls transfcrmauon,  the sXSLs for point source proMetns 

developed for homogeneous tnedia can be extended to the clase of heterogeneoue 

mod« considered.   An examp.e is given of the graphical and analyticai dete 

rmtnatton of the travel .imes of reflected and refracted waves in a two ia.ered 

medmm w.th a horizontal interface and v(x,   jr) = v    e^ + ßv. 

The problem of the recovery of the velocity field for the 

constdered class of media is set as the solution of    £u_    +    & 

tU = in v(x, y) ] in halfspaee y > 0 for boundary condition U (x,   y| - tM 

where ffx, = In v(x,   0, is a Known function,   by the method of rl^rilul 

t:^t:*x rrof the veioc,ty £ieid is ^i- * -—^= U. A compar.son of the recovered and original 

Zl::Z IT ^"T' *" 'hey a8ree W •■11 ^ '^ "ntral ^ °f «» -="-ed 
rro:'^;."'0'' ^ n0t " Wen ln ** b0— — - - -erval 
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pBWI!imiiP«Pni™pW«SS™'!WW«iIIii*«*B'W?«T^^ 

Vasil'yev,  S. A.   Somejgoblems in the 

theo^o^t^cüntinu^olon of a Wave field 

towar.dthc source.    IN:   AN SSSR.   Izvestiya. 

Fizika Zemli,  no,  3,   1973,  35-47. 

Theoretical possibilities for th« c 

:- ^ and mraochromatJC wave jd:::rrs :::r rrr ^ 
the surface integral of the Kirchhoff f , For this purpose, 

Of the .oaificatL are IT .e,     A 
Ula ^ ^^  ^ *' ■»«» 

algorithm derived to the so eri0n the *™li™Mity * 'he 

The exis Jce o7a 1 ""' COnti"Uati0n 0f a Wa- field is *^- 

is proveu.    The errors'LT ^T "^ ^ ^^^ ™ appUcahU 

region where the    WiZ       "   ,""     " " ^ ^ "= aMlyZed'   -d "" 

pufsed and m jc^r^r;::::.'"sour^ward -—" 

Gil'bershteyn,   P.   n      anri r    v    r-   u /   .   ^ .  o. ,  ana U.  V.  Gubanova. 
^äli£HdinH_o^onlpi.essioKalwaves ^ ^ 

case_pf a concave reacting interface,,   IN: 

AN SSSR.   Izvestiya.   Fizika Zemli, no    3 
1973, 48-64. '     ' 

refractin ■  s    f aSOniC m0del ^ of the ^^ct of 
refractmg-surface curvature on the characteristics of th* 
waves confined to it are described      T. tlCS 0f ^ CümP^ssional 

-ade of duralumins sb  e     6      ^      ^^^ ™™ -ed was 

of plane ^m) ^ J^ ^^Z^ TT^ ^^ ^^ 

a- rece.ver of Masonic WJ5 ^^l     ^Z     f        the ^ 
A comparative analvsis of ^ Q'rectly on the refracting interface. 

P        ive analysxs of the experimental amplitude graph for P        {*u r 
wave) and theoretical amplitude curv > for P        fh     * 2 sl ( ^ 
the validitv of ,h. **-        . P121 (head wave) demonstrated the validity of the sonrr^   -^ / ui cue source-receiver set up. 

i 
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Tho prircipal results of the exporimenls are-    Both on th 

section    if       ^ 2S1       12sl)       0bServed; however,   on the concave 

"   "",   uuu fausiams its waveform      TK,-^ 
wave     ThevpTn-.    ^ avetor^-    Thls wave as termed a quasisliding 

example, at RA = 2.  its velocjty decrea6es ^ (7Jv     1 ''a, 

of the ^IsU^ wave due to Z Ll^f ot   h    -at     f        r     attenUati0n 

magnitude,  and at R/X < 15 represents The SignifiCant 

attenuation      rf t 
repreSen,s ,he major portion of the overall 

monotonieall, Jl R A! ""^ " ^""^ a"—" — = 

The quasisliding wave generates a head wavP in n, 

g       a aecrease in head-wave amplitude. 
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Ryabinin.   Yu.  N.    A^ossiblemechanism 
l£iLi^^^HL£l^eeZ_ea£th^^    IN. 
ANSSSR.   Doklady,   v.   208,  no    4    1973 
822-824. '     ' ' 

earthquake is estimated. "leased at the focus of an 

g       crystal in the substance of the earth's interior. 

Model studies werp rat-t-^j 
poljrcrystal (h,   r - 23 ram. ^ 0n ^lind""l samples of tin 

-ss Jump lhat c;cur:';;r;: innr1 lorup to 2500 k8- ^ 
Fig.  1) was found to be caused Jl P "^ d*i°™*ti°* («« 

The ener6y ..eased   . Z lÜTr^^ r^"^ 0riented '" "^"'"• 
^^e „a. eus^c shoek)   i8 e.^^teX^r™ '^^"^ 
theenergythat can be released., r.    f erg/cm.    Consequently 
volume of 100 km3 i8 ^^r^ al

s
ine

h 
fOC

f
US 0f ^ ^^-ke W1th a focal 

radiation pattern. a      CUS WOUld produce a ^adrantal 

i   m 
l 

Fig.  1.    Rela 
tionship of Deformation (Ah) to Axial Forc e (F), 
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KuZln'  J-   P-    MociMes^f^lasti^wayes in 
the Kamchatka focal :ai zone, AN SSSR.   Izvestiya. 
Fizika Zemli,  no.  12,   1972,   25-29 

.he mantle is ^TT ^ ^ de,ermin— °f ^-^ «--bu.icn „ltMn 
ae mantle   s developed „61ng data on the anomalies Nation d.Screpancies) 

' the travel tin-w»« ^f -D I r- ^ ^i-'cti,<--iea) 
eartho,   I u """ fr0m ■«-"h<luakes.    Data on 128 
earthquakes „..h K = 9-13,  A = 50..350 km and h = 0-17.   km we.e used    as 

r::::r ;tr:dki:TnmoB7hic stat'on i--d--'---"- 
-e-ta-les -ou.^^ l^^l^le ^7o^rLd^ "T^ mantle models. layered crust and two-layered 

The distributions of At    and A t    ovpr tK •   i    , f~    ■) p «; over the axial plane of thp 
focal zone are shown in Fieuro I      T^l •   r 

in j; igure 1.    The inferred distribution of V    anH v 
shown in Figure 2      Th* i«^       J      , "ution ot V    and V    are 
a h-   v,       1    

g '•    The inferred veloc^y distributions are characterized bv 
a high-velocity zone occurring beneath Krnn^ci,-     n aracteri2ed by 
depth ran.e      Th Kronotskiy Bay within the 30-8Ü km 

Pth range.    The maximum values observed in this zone are V    - S  ^    / 
and V    =4.5 km/sec V

P - ö-6 km/sec 

velocities observed within the 30-80 km depth ran., 
beneath Kronotskiy Peninsula ann ih« =     +u 

g 

verv H   c    .      u ^eninsula and the southern part of Kamchatka Bay are 
very close to the velocities of tha ■. -, y 

accepted mantle model (V   = 7  8  kr«/«^ 

vs: ■ ":::'•Th:mimmum —^—- vp=^ ^LTir Vs      1.4 km/sec are observed at a depth of 30 km. 

travel t.mos 0t7. IT'" ^T "^ ^ ^^ ^ '°™?S ** Limes 01 i-"- anc] S-waves observoH at +k^ cu- 
cal^nl^    w        u ooserved at the Shipunskiy station with those 
calculated for the inferrerf voir,.^. i  , i-uu&e 

do noi exceed ± 0.2-0 3 sec "" ^^ ^ ^ di«e~ 
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NE 

-150 

--0,77-'0-',4     108,       -1,1    ±0M-0,8. 
0,";°0l0 7e"C'2  -'0.86   -1,4 

Fig.  1.    Distribution of At    (a) and At    (b) 
over the Axial Plane of the Focal Zone? 

Dots represent gravity centers for earthquake 
groups.   Lines 1 thru 5  - seismic rays; Location 
ot the axial plane is shown in the inset map. 
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Fig.   2.    Distribution of Vp  (a) and V    (b) over 
the Focal Zone. 

1- Vp <7.5 km/sec; 2- Vp = 7.5-8.0 km/sec, 

Vs  <4.5 km/sec,   3- Vp  = 8.0-8.5 km/sec. 

Vs = 4.5-4.8 km/sec; 4- Vs = 4.8-5.1 km/sec; 

5" V     > 8. 5 km/sec,   V    > 5.1 km/sec. 

The effect of the homogeneous layered mantle on the results 
was evaluated.    It Was found that lhe seismic ^ ^^ ^ & 

are very close to those for a homogeneous layered mantle 
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Th •• tiffed of possible error in the dele 
rmination of the focal 

ZZTTor earth<äuakcs IS evalua"d-The ^^ ™i°**y -^l8 found to be reasonably stable with respect to these errors 
are 

' 

Fomenko.   K.   Ye.     Deep structure nf .^ r^ 

Caspianjepr.ssion.   based on geological and 

geophysical data.    IN:   Moskovskoye obshchestve 

ispytateley prirody.    Byulleten'.    Otdel geologii. 
v.  47,   no.   5,  1972,  103-111. 

The results of deeu crusfal   cf,,^;   ,,   •     ^ P crustal studies in the peri-Caspian 
d  presston are summar1Zed,    Maps of tbe basetnen. sorfaoe and tbe Mobo 

se      . have been ^^^ ^^ ^^^ (CMRW ^ ^ 

gravity,  ana magnetic data. 

the s ,       ThC■ baSemen, 0f th0 P^i-Oasptan depression does no. have «es characleristICS over the ^^^ ^^^^^     ^ ^ 

of the    epression,   it is charactered by seismic waves with v    ,g
6. 5    ^ 

The refractor veloctty of waves from the basement surface graduaUy increases 

toward the centra! part of the depression, reaching 7. 2 km/Lc     I. aoo 

*at tbe .,„.■ layer gradually thins out,   and L   the clra! pa .        L" 

depres.on    the sedimentary layer is underlain directly by tbe "basaltic" Uyer 

I- 'he tnargtnal parts of the depression,   the basemen, surface ,V   = 6   5 to/  ec! 

mtersected by peripheral faults,   descends s.cp-wise towards t e'eentr  l^r        '' 

the depression,  whereas the "basai.tc" layer surface rises (see Figs    ran. 
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W      l"';:'",*"X'L„ ,-,      IM» Junafou* bun 

CE'  E3^ g^j gg. 

Fig.  1.    S 
cfisee Fig8TbCefowr0n ^ CMRW-DSS p"We 

I 
sw 
0 NE 

l^^S^^^ v-^iv-ü  

Cifisee Ir^T'bel^r" al0n8 CMRW-DSS P""'= 
(Note:   Designations the same as in Fig,  1). 

in Figure 3, Hs?^0^.^,SCOntinUity (StUdied ^ ^ MS P"«1" '"own 

depression    T «   nlar8maI """ ^"^ ^ "nt"1 ^« ^ 'he 
aepression,   i.e.,  from36 to 27 km fürofilP rn    ir;       i»        , 
(profile CXI Fig.  3). '   F:g-   ^ *** fr0m 40 to 22 ^ 

In the marginal parts of the depression    f-K« AA  U    J- 
occurs at depths of 36-3 8 km (Fic    3.      T       ^^   S10n'   the Moho ^Scontinuity 
, Km (fig.  j).    Two local uplifts of the Moho 
d.scontxnu.y. with mi_ depths of ,, ^ ^ ^^ 

eastern and western part of the depress.on.   respect.velv      Th 
by a relative downwarp    coincidin. •        «Pectively.    They are separated 

coinciding approximately with the Ural river     rh. 
uplifts coincide with gravity maxima he 
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. 

. 

I 
Fig.  3.    Map of the Moho Discontinuity in the 
Pen-Caspian Depression. 

1 - Contour lines of the Moho discontinuity 
Z- regional CMRW -DSS profiles. 

, 

ThUS'  the CrUSt in the Peri-Caspian depression differs sharply 
from the crust in the adjacent reg.ons.    It is characterized by a "granitic- 

layer which thins out in the central part of the depression and   a "basaltic" 

layer whose thickness var.es from 20 km.   in the marginal parts,   to 5-7 km 

in the central part of the depression.    Minimum thickness of the "basaltic- 
layer coincides with the minimum crustal thickness. 
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''•     iiiLfiiHiL«£ll£cLionö 

. 

1 ■   G1ubinnoye seysmicheskoye 

ma-Ata.   Izd-vo Nauka 
^ondarovaniye (Deep seismic sounding*).     A1 
1973,   170-186, 

Al'ter,   S.   M       cf ^1      Q   • 

~- •^^L£iihi_Cas£1an depression,    IN-   AN sqqn ^  

Alma-Ata,  Izd-vo Nauka.   1973,  ^^ (DeeP 8~ sounding). 

Antonenko.  A.   N.,   et aL    Status>anddevekpment n 

^^^^^^ 

seysmicheskoye 2,    d.rovaniye (Deep seism- !       ^^^ 
I-d-vo Nauka,   197.,   5,-65. (Deep SeiSmic funding).    Alma-Ata. 

Belousov,   V    V     r^^. 

Alma-Ata,  w-vo Nauka,   1973,   g.js.    ^ (Deep Sei8m"c «^„g,, 

Belyayevskiy,  N. A.   Gc^ofü£iuJ^uU^^eep sei8mi 

££ü£L-    IN:   ANSSSB   7t ,1     ^TZ" °£££-^ismic Boundm^ofthe 

(0.ep Seism;c soundi;g)      ^r*,^^^77*^^^ 
«>     Alma-Ata,   Izd-vo Nauka.  1973,   15-27 

Alma-Ata. .j.^ r::^:;:^:;;0'^ (D
"

P
 

S
— —>• 

AU-'un^rConferercJw^^ of PaPers Presented at the S. ■ 
Mantle by ExpWon geTsmo'oev M!^ 

Earth'S Crust'a^d Up^r "^ 
m November 1969. lsmology Methods,  held in Alma-Ata.   USSR 
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. 

Danchiv   A      ^nri D    r- 

Davydova,   N,  I.,  andG.   G.   Mi The studv nf fh    ... 

,1     T71~ ' ^nuuy on the continent     IN-   AN qqqo 

Alma-Ata,  Izd-voNauka,   1973,   93-100. 11JeeP s'!ls'"":   sour.dmg), 

Gliko,  A.   O      c;p>ic>-^^ 

ANSSSH, llÄSf«1^^ -: y      -ti^iKaZemh,  no.  4,   1973,   79-83. 

teveSt:ya.    Fi.ika Z^C^Xwit^. ~ IN:   AN SSSR 

Khalevin,  N.   T      Pt ai      c«   ^ 
.   •       . •  i-'   etal-    Stumpf the uppPr crust of the  Ural« 1..       . 

Glub.nnoye se,smicheskoye ^TeroLiye ^Z\^ '       al- 
Ata,  Izd-vo Nauka,  1973,  130-137. P 1C Sounding)-    Alma- 

Khrychev,   B.  A. ,   et al.     Block structure of th. 

seysmicheskoye zondirovaniye (Deep seismic s       .• 
G1Ublnn0ye 

I-d-voNauka.  1973.  160-170       ^^ SeiSmiC Sound-g) •    Alma-Ata. 
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Kosm.nskaya, I. P., and N. L pavlenkova 

crustal model!      IN:   AN SSSR.   e, al     Gluhin^^^^^1 

zondirovaniye (Deep 3eiam 7       Glublnn0>re ^^"^eskoye 
amye (ueep seismic sounding)      Alma   Af,     T   ^ 

1973,83-92. Aima-Ata,  Izd-vo Nauka, 

. 

. 

—  u  eP seisniK sounding   IN-   AN SSSR      f    T    •     ■ 
zonderovaniye meensoi.     •    " K'   et ai.    Glubinnoye seysmicheskoye 

aiii/e jueep seismic soundinn)      Alma-A^     TJ 
42-52. fe;     Alma-Ata,   Izd-vo Nauka,   1973, 

Lysyakov,   L.  M.     et al      vvt ivi. ,  ei al.    Extensive studies of the crusf ftf v 
b^Ldeep seismic sounrfin«       ^ 2i-Lne crust of Kazakhstan 

a-    Glub^e seys^^-^^ et 

Alma-Ata,  1973,  186-193. ^eeP seismic sounding). 

Molodenskiy,  M.  S. ,  and M.   V.  Kramer       r-      r       , , 
on,the£reouenHoa.f^n|1|||i.   ^^^    ^^thWr^u^ based 

Fizika Zemli,   no. 4| 1973_  3_9 
- S natUr't' ""^"ations.   1N..   AN SSSR. ^„.^ 

Nikitin, A. A. 

for   the   diprital   pv^. 
and A.   K.   Yanovskiy.    Recursion «if     ■ y     ~ CUrSlon fllterinp algorithms 
^cessu^of seismic recordl ■—— 

Fizika Zemli,  no.  4,  1973,  37-48. IN:   AN SSSR.  Izvestiya 

Obolentseva,   I. R..   and L_   G    Dants.        r, 
£°larization of nassin. U-DantSlS.    Characteristics_of_th^^ 

of an inclinPri boundarv     rTTi      • —■   waves in the case 
 äSdar^.    Geologiya i geofizika^TZ^TTgTl^T"" 

Pavlenkova,   N.  I. ,   et al.     Velocity sections of th. 1      ■ 
the Ukraine.    IN-   AN SSSP "^'T'^^^-^^^^^ 
 ^    UN.   AN SSSR,   et al.    Glubinnoye sevsmiThlcT  

-ndirovaniye (Deep seismic sounding)     Alma   ! a  7 f ^ 
225-236. Alma-Ata,   Izd-vo Nauka,  1973, 
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pf- =.1      r-i   u- LLu'-'-urc. ot the crust.     IN-    AN Sq9R 
etal.    Glubinnoye seysmicheskoye zondirovaniyeTS^T     ■   '   AN SSSR' 
Alma-Ata.   Izd-vo Nauka.   1973.   114-12o. ^^ (DeeP SeiSmic so-^g). 

Puzyrev.  N.  N.    Low-detail research h-tl,    A 

iBethod.    IN:   AN ^-^^^^^^^^^ 

(Beep seismic 8oundin
R ,     I ^ItlT SeySmiCheSk0^ -ndirovuniye 
g;.    Alma-Ata,   Izd-vo Nauka,   1973.   120-129. 

Radzhabov,   M.  M.   ^eisnnc studies of th. crust in th 
downwarpof the Greater r S£-££"gliS the southe_astern 

K.  et al.    Qlubinnoye seysmicheskoye zondirovaniye meen 
seismic soundine)      Alm^-Afo     ■   J uvaniye (Deep 

ng;.    Alma-Ata,   .zd-vo Nauka,  1973,  203-211. 

Serir    Ho i.     ■ geoxogie,  geophysique et geoerafie 
Serie    ^e geophysique,   v.  17,  no.   1.  1973,   77-83. 

seysmicheskoye zonderovaniye (Dee. seis G1^nn0ye 
T   , y    tI-'eeP seismic sounding      AIT^^   A«. 
Izd-vo Nauka, 1973,   211-224. Alma-Ata. 

Traian,   I.,  and I.  Sieglinde.    Fnerav ^t-n^    f.u 
Vrancea re.ion- D.t      K     .       ^^^^^^Lthe^arthquakes fr^the 
 ^^ refi^", Data about upp^r mantle Jin EnelisM      T T " 

no.   1.   1973.   85-91. Serie de geophysique.   v.   17. 

Vol'vovskiy.  1.  s.   ^eismic^ave veloHH», „ .u. crust anri 

^ ^  JSSR,   IN: A^i^nrT^T ^££Hg> and upPer_mantle_ 
-— ^,   et al.    Glubmnoye seysmicheskoye 
zondirovaniye (Deep seismic sounding)      Alma-At       T  . 
28-42. Alma-Ata,   Izd-vo Nauka,   1973, 
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r 
Yesenov,  Sh.   Ye.,  et al.    Seismic studies of th 

and their basic results.    IN:   AN SSSR,  et al.    Glubinno 
e   crust in Kazakhstan 

zondirovaniye (Deep seismic sounding).    Alma-Ata.  Izd- 
151-159. 

ye seysmicheskoye 

vo Nauka,  1973, 

MONOGRAPHS 

AN SSSR.   Institut fizikiZemli.    Zemletryaseniya v SSSR v 1968 godu 

lEarthquakesintheTTSSRin^B).    Moskva.  Izd-vo Nauka.  1972.   220 p. 

Akademiya nauk UzbSSR.   Institut seysmologii.    Seysmichnosf zapadnogo 

Uzbekxs ana (S^ismicity of western TT^Hetn.).    Tashkent.  Izd-vo Fan 
i7 (c.,   151 p. 
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4-    Particle Beama 

A.     Abstracts 

Grishayev,  I. A.,  and A.  M.  Shenderovich. 

Acceleration byr chopping pf ^ intensive 

electron beam.    ZhTF.  no.  11.  1972.   2409-2412. 

A theoretical and experimental study is presented of th* 
accelerating electric .eld derated by choPping 0L Lens    e e        ron 

iaCrorrt
hrough various ~ — ^ -^^ 

TsXi: C:::Z::T^ of d cyiindricai r-onator'a —i 
y circuit,  and a long linear pulse shaper.    It is shown fW       n 

P-L: r:rg:r:;!:::;:r::;::; rrnrcharged 
by turning on the electron h. u g fleldS generated B uxi cne electron beam are shown to be small«,, fk      ^u 
field. smaller than the accelerating 

excitation    "      Tf
he0retiCal COncl^^s were verified experimentally     The 

excitation circuit consisted of a 17 u., T , 

=:r..rr;r:;rr;:.r::- :b- •'•■■'- -- '-•-' 
nB   -n   . "inu.i^sec.    Oscilloscope traces of the 

; d ^rr r:?age 8how a sharp ^k -the ^ °< ** «-^. 
three ;    "V"1"1^ °f the ""^ acceierating perioc, wa8 ~2o kv    or 

Par.oa.   WaVeforms o£ the pulsed current ^ ^^^^^ ^^ ^ ^^^^ 

in an        r A "^^ Patem diSCl0SU" ^ Gri.hayev e, al „as covered 
m an earl.er report (March 1973,   p.   131). covered 
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Zaydin,   D.  C. ,  and V.   K.   Karpasyuk. 

Combinine radial and phase stability 

in an Alvarez linear accelerator     ZhTF, 
no.  11,  1972,  2427-2429, 

^ WaS PreviouSl>'estaWis^<i by Vlasov (Teoriya lineynykh 

.tab.Ut.e8 of particle motion in linear accelerators without any special 

focosing ,4evice are possible,  a. a constant synchronous phase in the 

acceleration process,  and that a sufficiently rapid growth of accelerating 

wave axnphtude can be achieved along the accelerator.    The present work 

concerns the theoretical analysis and modelling of combined particle 

motton processes in a low energy Alvarez linear accelerator,  without any 

addmonal focusing device.    A system of linear equations is developed for 

Phase and radial motion in an asymmetrical wave using Newton's equation 
plus b      ot non6tandard asSttmptions; ^^ ^ ^^ 

It   s shown that .n a comparatively ^w energy range,  there exists a region 

suffic.en.ly wide for practical purposes,   of combined radial and phase ' 

stab.U.y.    This assumes the usual axisymenetrical structure with drift 

tubes at constant synchronous phase along the accelerator,   and that the 

ampUtude of the acceierating wave increases along the accelerator.    Combined 

radtal and phase stability does not occur unless these conditions are met 

a.g.     m the case of constant accelerating wave amplitude,  either the radial or 
the phase motion becomes instable. 
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Rudakov, L. I.    Electron beam draajna. 

plasma with a hiph level c/ Lan^muir 

turbulence.     DAN SSSR,   v.   207,  no.  4, 

1972,  821-823. 

t     K   , The ^^ dis —es the possible existence of a new urb   1        sta       which can ^^ and ^ ^^^^ ^ ^^ 

under the condition of beam excited osculations for which 

(1) 

where ^k= spectrum width,   rT,= v      / v /^   /     i 
*     u   ! D T,.'     P    VT.   

=     2T   /m 2,   and w - 
turbulent energy density in the plasma      \'t thJ^h 
hl,nf,, • . T Plasma.    At the above condition,   energy 

nch.ne of Langmuir o.ciUatlons occurs,  a. a result o£ which % 

-ages, qual.tativelydifferen. from traveung waves, _ formed Jj 

Plasma     Equations are obtained for Langer oscillations (soliton., 

locaUzed u, space,  and an expression is derived for soiiton   energy     An 

-alys.s .s given of the interaction between so.i.ons and charged pa^ticies 

herw energy of pUsma eiectrons.    Par. of the beatn energy is also 

rans erre    to ions because of their resonance interaction wTh the el  ctric 
potentlal    f the solitons; as a „„^   the soiitons ^^^^^ c rlc 

wtth a „edtu™ energy density (v      ^  ^^ <h  repres ^ ^ 

of solttons.    The author emphasi2es that it is necessary to take into 

account thts effect of interaction between soiitons and chsrged particles 

when tnvesttgating an initial arbitrary exertion in plasma 

•77- 

.M*mmm   MIIUMMIiiii 



-1       imum^ipmmmmmmmmimmmmmmmmqmmmm**!!''- " ' •'"■ mm -   •^— 

Koba,   V.   V.,   and I.  A.   Sakharova.    Method 

of measuring tungsten electrode working edge 

temperatures in a high current discharge.    IN: 

Sbornik.  Tezisy dokladov V Vsesoyuznoy 

konferentsii po generatoram nizkotemperaturnoy 

plazmy,   Novosibirsk,   v.   2,   1972,   36-39. 

(RZhMekh,  12/72,  no.   12B101) (Translation) 

Cathode temperatures  of type DKsRSOOO and DKsRIOOOO 

spherical xenon tubes were measured as functions of discharge current. 

Cathode surface temperature was determined from photodiode sensing of 

the heated cathode,  following  preliminary calibration against tungsten 

emission.    Measurement error in the 2000O-3000o K range was 7--10%. 

In addition to temperature and discharge current,  the electrode voltage 

was recorded,   together with internal pressure and thermal flux in the 

anode and cathode. 

Akhiyezer,   I.  A.,  and V.   T.  Lazurik-El'tsufin. 

Dynamic effect from passage of charged particles 

beams in solids.    ZhETF,   v. 62, no.   5,   1972, 

1776-1779. 

Dynamic loads are generated from the passage of a high-velocity charged 

particles beam through matter,  which excite elastic vibrations in the body. 

The character of these loads and their dependence on beam and target 

parameters are investigated in the article.    Under the assumption that 

the beam energy is not too high,  the longitudinal load (with respect to the 

incident beam) is determined in  cases pertaining to electron (positron) and 

proton cylindrical beams.    Rigorous formulas for two limiting cases are 
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der.ved:   for a .Mn pUte   h = d/9, in „hich the beam pa8s       lh 

a«ected very Unu ,0 « ., ^ « E  , and a thick ^      J^   » 

h   beam lS co.np.e.a!, absorb.   In .hese ex,pression6 d =      _     ^h 

9 - maan.square of the Sca..eri„e a„gle, AE   = total ener6y lo6es J^^ 

particles in the plate    E    is iniH.i « am 

piace,   t.o is initial energy,  JL = length of free path of 

enemas,  the .oads ia tha case of electron (positr       b    ^ ^ 

» e„argy and in the eaee of a proton heatn the loads decrease with      e 
-crease of enarEy.    Numerical calculatioiis ^ ^ 

copper and iaad plate, with h = 0. 0! cm.    The dependence of dyn^    T aT' 
on beam enerev for th^o «i,* «/"«ixnic ioaas 

verification o     hj HI;;; f;:! ^ ^r^6 graphiCa^-   ^ experimental 
sounri w 

y       Proposed,   by measuring the amplitude of 
sound waves excited by a particle beam. 

Kozlov,   N.   P.,  A. A.   Lyapin,  and V.  I. 
KhVeSyUk-    Method of ca].n1.H^.^::iIjIJ2iL 

region (field emission regime).    IN:   Sbornik. 

Tezisy dokladov V Vsesoyuznoy konferentsii 

po generatoram nizkotemperaturnoy plazmy 

Novosibirsk,   v.   3,   1972,   12-14.    (RZhMekh,' 
12/72,  no.  12B99). 

An approximate method is suggested for calcalating cathode 

region parameters (cathode drop,   eiectron current fraction, neutra 

concentrations,   etc, as functtons of thermophysical characteristics of the 

cathode material and the excitation cross-section values of cathode atoms 
at a metastable level      Tho -mfh^c *uioae atoms 
a svstem of      .h   1 * Previously obtained solution to 

system of cathode equations supplemented with a thermal conductivity 
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:r:::;::l:r:::r::;i^'h--''-----'-- 
material vaporization process   s 7t "T"™ ^   ^ '^ 

CaUoiations „ere ^l oZlZT^   "'  baSed ^ ^ Lan8mUir la- 

w^ a Ufeti^e of ,0"' «c.   T"   /e,^ CUrrem " a SinEle "'^^ =P« 
axparimental data. m e00d a8r"ment with 

Grishavev    T    A       I-     T\    r, «ycv, i. A., G.  D. Kramskoy, A   I 

Zukov.  andG.  L.   Fursov.    Interaction  of 

^^mmthjatex^lw^^ 

.structures ofheayy-curg. nf Una i  -vy   current linear electron 

accelerators,   iN:   Tr.   2-go vses soveshch 

po uskoritelyam zaryazhen.   chastits,   1970. 

v.  2,  Moskva,  nauka,   1972,   72-78      (Rzh ' 

Elektr.  1/73.  no.   lA278)(Translation) 

Cerent con^ZX^r^;0 ^^ ^^ ~- ^ 
structures of a linear a    "or     JT^"? " ' ^ ^ ^^ 

"itical current,   a.plit;: ^    ^^ ^r^ ^^ inVe—d ^ 
and ET21 modes,  and also the ,        ^^ 0f ^^^0 signals in EH, . 

21 •  and also the beam acceleration coefficient    as fnn  f 
of:   the inxtial lateral beam dispacemen. Wtxons «."i »j-topacement as an intporai ^«i  *.• 
waveguide axis, lhe Wavegulde Q in the „^I ^ / n~ '- 

magnet, «eld of .he soienoid,  .he diame.e   'of .he beam iT     T ' 
aod the wavegoide terminal ^^ e^**^™ ^'fd » acderator 

°f initiai dispiace^e« (cons.an. in t J, "^    "^ '"f — 
relative to the periodic »„•„  , 'ncidence of the beam 

The critical cuHe^ a    rT      ^ "" ^ *"*" ^^ P"ame.ers. 

o. the etroctore   ZllZZ^T '' ^"'^ ™^ '= « ■nearly »„h mcrease of focus.ng magnetic ^ 
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Golovin,   V.  N. ,   V.   N.   Podflhivalov,   N.   P. 

Sobenin,  and E.   YA.  Shkol'nikov.    Calculating 

waveguide clusters with extreme requirements 

for beam characteristics  of heavy-current 

linear electron accelerators.    IN:   Tr.   2-go 

vses soveshch.   po uskoritelyam zaryazhn. 

chastits,   1970.   v.   2.   Moskva,  nauka,   1972, 

68-70.    (RZhElektr,   1/73,   no.   1A276). 

(Translation) 

Waveguide clusters without additional equipment for initial 

bunch formation are simple in assembly and adjustment.    Calculation of 

such clusters with a high capture coefficient and phase-energetic distribution 

presents a considerable difficulty.    The problem is still more complicated, 

if the cluster is intended for heavy-current beam formation,   because problems 

of load current and space charge is intensive phase motion have not been 

adequately treated.    A method is discussed of calculating the cited problem 

in connection with the designing of waveguide clusters for heavy-current 

accelerators.    An extremal calculating method of linear dynamics is 

analysed taking into account load current and space charge. 

Pasynok,  A.  I.,   N.  S.   Repalov and N.  A. 

Khizhnyak.    On the parametric instability 

theory of a confined electron beam.     ZhTF, 

no.   12,  1972,   2452-2457. 

The work considers electromagnetic waves in a modulated 

electron beam,   confined in   a metallic waveguide.    It is shown that such a 

scheme is unstable in relation to extended axial modes.    Dispersion equations 

were obtained and analysed lor various limiting conditions.    It was found 

that in a beam of limited radius the resonance condition is a function of signal 
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1 

rcquency.  wh:ch results in a limitation in the amplified frequency band at 

fixed beam parameters and modulating fields.    The instability .ncrement 

depends on frequency in the region CO < ^   and tends to zero as * -* 0 

Tkach.   Yu.   V..   Ya.   B.   Faynberg,   I.   I. 

Magda,   Ye. A.  Lemberg,   and N.   P. 

Gadetskiy.    Stimulated emission frnmH^ 

interaction of heavy-rnrrent relativistic beam 

with plasma.    UFZh,  no.   1,   1973,   44-46. 

bv h 
TkaCh el al haVe Publish^ several papers on emission generated 

by heavy current interacts wUh plasma (cf.   Jan.   1973 Report,   p    79)      In 

he present article,   results are described on lasing from a plasma-beam 

discharge using a heavy-current relativistic beam.    The experimental 
sketch xs given in Fig.  1.    An electrnn beam ^ 30 ^ ^ ^^ ^ o   7 Mev 

7   8 

/       \ 
^GG 

m~- H- 
Fig.   1.    Beam-plasma experiment 

1- Coaxial double pulse shaping line,water dielectric- 

ge^rltoWsSo^^S 3" ^^ ^-^-merM-^u^e generator (500 kv); 5- vacuum diode chamber- 
b- aluminum foil anode.   20-50 u; 7- interaction 
chamber (length = 270 cm, diameter = 14 0^8- quart^ 

"- o^m " m0rChr0mat0r and Photomult^'e?;   ^^ tu- oscillograph. 

■«2- 

^   ,  ;    j ,.       ^  -.  ...A..»-^,^,.,..:     .■J..J.J  



«wnwn^OT«H*MjuiiiJ   piiiui-i.iiw      -   .-..»i.—ük        ,a>      ,   amMi^anap^^nHOT^gin^Bi^p^B^VPd^nnnqfn^iMiii      mui m ,1 III>W«WIH»»-»»^WI^»»!« " ■     ■    T-    .»»I ■.<•   ,    sp^ 

at 30 nsec was formed by a cylindrical double line,  which was charged from 

a Marx bank and designed for an output voltage of 5xl05 v.    A needle-form 

or encrusted cathode was used as an electron source,   connected to the pulse 

shapxng line through a coaxial transformer.    Beam current density reached 

ka/cm   .    Waveforms of beam current and vacuum diode cathode voltage 

are shown in Fig.   2.    The working gas used was molecular nitrogen ' 

■üillill!Mlii]i'll|illi|iii^i 

Fig.   2.    a) oscillogram of cathode voltaee 
(calibration signal 10 MHz) b) oscillogram 
of beam current { calibration signal 100 
MHz). 0 

Fig.  3.    emission waveform at 
A = 3371 A (one division = 10 nsec), 

because o^ its comparatively high upper level lifetime (40 nsec) and high 

gain in C  TT   - B  *, conversion inherent in the second positive R,  system. 

Superradiance was obtained at wavelengths of 3195 A,   band l->0- 

3371A.   band0-+0(Fig.  3);and3577Ä.   band 0-1.    The pressure range in 

which the emission was recorded was within lo"1^ torr limits; maximum 

radiation corresponded to 1.0 torr.   and gradually decreased with change 

of pressure from this level.    Radiation dispersion did not exceed 2° 

Measurements also showed that   the relationships of x-ray and r-f emission 

intensities as functions of pressure were analogous to that of stimulated 

enussxon.    Power levels for all three types was found to reach 105 w in 

1.5x10      sec.    An estimation is made of high-frequency oscillation increment 
ime and is compared with pumpecl level lifetime<        The .^ increment 

was determined to be 1010/Sec for beam density _- lodern '*.    The characteristic 

heating time of the plasma electron component was lo"8-.^ SeCi which makes 

generation in self-restricted transitions fully possible. 
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M""•',.   V.   B..  ..Kl v.  A.  Skubko.    Methode 

QL^a^m^ acceleratinajBecUonsJ^^^ 

electron accelerator.    Author's certificate. 

USSR,   no.  352611,   published June 17,   197o! 
(Otkr izbr,  4/73,   p.  164). 

by means of a iT^ ^ SU8geSted '^ PhaSmg aCCele-ting sections 
oy means of a phase inverter in a linear electron accelerator      TT       ■ 
precision    a üart nf fKo      i     ^ ^ accelerator. For improved P n,  a part of the pulsed current is periodlcal 

Fakhrutdinov,   E.   N.     Puls^^s^cischar^ 

^un with a high specific el.^u^ beam power 

IN:    Trudy Tomsk,   in-ta.   radioelektron    i 

elektron.   tekhn,  no.   7,   1972,   30-33.    (RZhElektr 

1/73,  no.  1A297) (Translation) 

A description is civcn of a rmic-,^ i-     , .u },iven oi a pulsed gas-discharge electron 

the nulseri aoc *■     u Pressure electrons,   extracted from 
he pulsed gas discharge,   initiate a supplementary discharge,  which 

significantly increases the output current     Use of * „    K 

extraction and electrostatic fo ■ P SyStem in eleCtron 

with a hi.h .ow tatlC ^^ m ^ accelerating gap yields beams 
wim a high power concentration.    The soerifio h„   ~ 

sufficient for dimensional nro ^^ aChieVed iS 

dimensional piocessing of solids and refractory materials. 
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Pedenko,   N.  S. ,   Ye.   I.   Lutsenko,   and 

Ya.   B.   Faynberg.    Heavy-current accelerator 

with a plasma cathode.    IN-   Fiz.   plazmy i 

probl.   upravl.   termoyader.   sinteza.  Resp. 

mezhved.   sb. .  no.  3,   1972,   30-33.    (RZhF, 

12/72,  no.  12A418) 

,      u.  u 
A ^^^ 0f a linear Plasma betatron is described designed 

for hxgh voltage operation. Intense electron beams are obtained with 

currents-5 ka at 100 kv or 2 ka at 200 kv. Beam electrons are drawn 

from an increased plasma concentration region in the plasma cathode 

Zhukov,   M.  F.,  A.  S. An'shakov.   G.  H.   B. 

Dandaron,  and M.   I.  Sazonov.    Investigating 

tungsten cathode erosion in nitrogen      IN: 

Fiz.   dugovogo razryada.   Novosibirsk,  1972, 

142-151.    (RZhF,  12/72,  no.   12G167). 

Character.stics of tungsten cathode erosion in nitrogen were 

anvestagated,   using a high-power plasmatron with an arc current in the 100- 

•000 a range.    Relationshxps were determined for thermal flux and current 

densxty in cathode,  and specific cathode erosion,   as functions of arc current 

I   was found that current dens.ty was practically independent of arc current   ' 

atta^g 1.5x10    a/cm2 m argon.    It is noted that in nitrogen.  cathode melting 

cannot be prevented,   while in an argon d.scharge a melt-free mode is possibl! 

y usxng a thoriated tungsten cathode.    Stable nonmelt.ng operating conditions 

of the cathode in nitrogen or other med.a is possible only by using activated 

W wxth a work function < 2. 5 ev.  Specific erosion for a thoriated tungsten 

cathode in a wide range of arc currents in Ar,   ^ and H2 lies within limits 
of (1-I0)xl0   V g/a/sec. 2 
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Kozlov.  N.  P.,  and Ya>  s<   protasov> 

Radiation Prorprt1>^ola_dense_£lasma. 

12££L-    TVT, no.  6,   1972.   1319-1320 

Radiation properties of a deise nl^r^ t 
in accelerators with coaxial anH       ^ ""'^ investigated 

wun coaxial and end-type accelerating electrodes      n^c   v, 

was generated by a 600 ,f condenser ban..  whach supplied 340 kaat r^ 
voltage U    = 5 kv     T«n~      i        , "fpnea .3 40 ka at an initial 

ere used a. the wcrlung medium.    Tho a 

2 kv,  at the moment of maximum disch, r„. <> " 
of the flrs. ha1(.cycle ^3        ™ '"^ CU"™-  ™* '"ted for ,2 ,Sec 

.pec.rograph in the zoLzitz ™:r::::wcre measured by a ^^ r . ■lc,-J1fe1--     i ne electron temnpr^tn^^ 
function of FII line intensities was ~ 3   5 ev     The t mPeratUre " a 

dependence based on line spectra self "^Pe'a.ure time 

-dard source.    Kesults ^^ZZZ^^ ^ ' 

-ximum compression in the focus .one was-s ej    A ZZZI 
was used to register r^rii.nt bismuth bolometer j-cgiöier radiant energy.    The rpl^H™, ^^ i 

- .at stored in the denser battlry ^Z:^:: ^Tb! 

owing to a sharp increase of reabsorption in the fo 0' ^     " ^ 

radiation measurements are given in Table .h ^    ^^ ^ ^ 
was 5-7%. l5 the relatlve measurement error 

TABLE 1 

Condenser 
energy, 
joules 

300 

1200 

2200 

Coaxial 

24 

51 

73 

Radiation energy,   joul es 

Coaxial,   bolometer 
inside the electrode 

21 

62 

85 

End-type 

32 

70 

190 
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1" ,•'■B","■-  v-d00(' A.   ^ mc.a8Urcd radiation energy 
increaeed by l0.m.    WheB a nuorite ftlter|  lran5parent to „_, hs 

beiow U80 A.  was piaced in fron, of the bolometer,   the radiation energy 

wa.~45%  of the totai.    The tnetallic pUsma rad.ation energy inoreased hy 

40-50 % compared to fluorocarbon plasma.    Fig.   1 plot, the radiation power 

a   different Uo as a funotion of time,  and Fig.   2 shows the test arrangement 

of the bolometer.    The authors conclude that the self-focusing of the P,aSma 

rad 

wt,[ia   so 

Fig.   1.    Radiation power. 

1- Uo= 3 kv; 2- 2 kv; 3 - 1 KV. 

2 3 'is u L„L^ 
ism 

r~"—g—ty''.-:-'.' v / 

Kvsw 

Fig.   2.     Bolometer placement in an accelerator. 

1- bolometer feed source; 2- bolometer; 3- optical 
filter; 4- working material charge; 5- eiternal 

20 mm; length of accelerating zone 40 mm _ 
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jet and the high radiation energy make feasible a plasma focus for 

generating short duration light flashes with increased ultraviolet radiation 

output and high energy for optical pumping of laser active media,   such as 
in pulsed photolysis. 

Burmakin,   V.  A.,   and V.   K.   Popov.     Physical 

characteristics of electron beam interaction 

with solids.    FiKhOM,  no.  6,   1972,   5-13. 

Experimental results show that electron bombardment 

of the local surface of a condensed medium generates a low-temperature 

thermally unbalanced (Te > T   - TK   dense MO^cnT3, plasma,  having ' 
an 

excessive positive charoe ao"10-in"8 

  l l0        coulomb) and significantly affecting the 
technological characteristics of electron-beam processing.    Based 

experimental results and theoreücal concepts,   a qualitative physical^aluati 

is gxven of the following phenomena,   usually observed during elect 
processing: 

on 

tron 

on 

three factors, 
1 .    The electron beam penetrati on in solids is determined by 
namely the beam power densaty in the lateral cross-section- 

primary electron energy; and duration of the interaction. 

2.    The increase of the diffusion process is explained by ion 

motion in an electrostatic field and the mhomogeneity of the plasma ion 
concentration. 

3 •    ThK PlaSma temP«ature in the lower part of the plasma 
chanoe, a. the so.id boundary ia hlgh„ than in .he upper part,  which increasc8 

the thermodynamic pressure and the ejection of materials from the processing 
zone, 
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4.    Periodic electron beam deflect! 
of an excessive positive cha 
ature. 

on is due to the presence 

rge of plasma,  as a function of plasma temper- 

electron be . ""' i0niZati0n ^ ^ mater-ls - the zone of 
th    moT be

i
am;teraCti0n With S^dMhe external electric field increases 

the molecular klnetic energy and decreases the surface ion pressure. 

8  ,   t ^    The h0ll0W f0rm of crystallized drops of the liquid 

romT , 1S "^^ ^ the POSitiVe Charge'  aCqUired ^ ^ ^ops 
from the electron bombardment and from effects of surface tension 

of a tun.st      . SOme graPhiCal "' Ph0t08raPhic ^ on beam processing 
of a tungsten target are included as examples. 

Aseyev,   G.   G.,   G.  Q.  Kuznetsova,   N.   S. 

Repalov.   and N.  A.  Khizhnyak.    Parametric 

instability of an electron beam modulated 

by an external electrostatic field.    ZhTF, 

no.  11,  1972,   2264-2271. 

el     *        K EXperimental data a- given on parametric instability of an 
electron beam modulated by a soati^W na^   J-      , 7        patlally Periodic electrostatic field      Surh 

■riJ.'   and faHF wave amplifiratinn      T^ fU= 
r   u P^iiication.    In the experimental setup (Fig    la) enpr™ p 

of t a elec      static modulating ^^ ^ ^^^^^^ ^ ^^   "       ^^-"^ H. 

ccd. .o, o   parar.letric resonance| ^^ ^ ^^^^        ^ ^ 

v-1 characteristic, 

i.o; * — U : 

L'-     " ' (1) 
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1 

? p7^^ 9 N H II e SI (T 

'tHillgifgill 

6    7 

60 x, CM 

Fig.   la) experimental setup-   1- cathnr^    ? 
3- diaphragm of beam HF l^L^^V   ^ anode' 
5- diaph 
6 - beam 
b) magneti 

Here I is the beam intprmifxr    c  •     u 
^am intensity,   S is beam cross-section    TJ    is ti,« 

voltage, and L ls th(! spatial period o£ the appHed ;-'  "n       "" acceU.atin, 

! <-.. 2) ana *?: v^Txr:'of ampiitude A of the -—— U^ plot a, maxlmilm A show a significant resonance 

41 

SO   I, MO 
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amplification of the 11F 81gnal with parametric instability of the electron 

beam.    Instabality was observed only when a positive potential U    was 

applied to the alternating diaphragms,   and only under conditions^ current 

saturation.    Instability breaks down in space charge mode operation.    The 

experimental plot of A versus the number n of periods suggests that the 

observed instability is of convective nature.    The magnitude of the mstability 
increment 

T~ 01 (2) 

is derived from the A versus n and A versu s Uo plots at Un = 3 00 and 600 V. 

Comparison of the y calculated from (2) with the experimental 

In K/Ko values (Fig.  3) shows a satisfactory agreement between the two sets 

i   o     zoo   m    u0,v 

Fig.  3,  a) In K/Ko versus n and b) In K/K 
versus magnitude of electrostatic field.      0 

Solid lines = theory,   dots = experiment.    Curves 
1 and 2- U    ■ 300 and 600 V,   respectively.    Dots 
are the data obtained from the A vs.  n and A vs 
U    plots. o r 
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of data (K = A/Ao at Uo ^ 0 and Kü U the amplification factor at U    . 0). 

The amplification factor K in the resonance mode may attain 100.   ^stabihty 

was observed within the 500 > u:/Zn> 50 MKz frequency range.    Thas range 

can be expanded towards higher ft, by decreasing velocity spread   of beam 

particles,  and towards lower a; by modifying the system's geometry. 

Kanev,   V. G. .   K.   S.   Dobcv,   and     .   D.   Mireva. 

Field omission microscopy of AIBV coated 

tungsten single crystals.    DBAN,   v.   25,  no,   8, 

1972,  1029-1032. 

A field emission microscopic analysis was made of the surface 

diffusion or migration of antimony atoms on the surfaces of a tungsten single 

crystal simultaneously interacting with cesium vapors.    Relationships were 

determined for the average electron work function Ö versus the diffusion t.me 

ot cesium,   interacting with an antimony layer on a tungsten substrate.    A 

temperature of T ~ 77° K was maintained in the substrate and titanium getters 

during emission image recording for various sorpUon and thermosorption 

stages.    A platinum current-heated wire was introduced into the projector 

for convenient dosing of the Cs vapo.s.    The temperatures of the W substrate 

and the Sb evaporator were determined from the intensity of current passing 

through the holder with appropriate corrections for cooling at the output. 

Vacuum pressure was maintained at p < IxJO"9 torr.    Photos of the W-Sb-Cs 

system were taken at phases of antimony coatmg of the tungsten crystals- 

activation of the W-Sb system m Cs vapors; and emission-image formation 

of the tungsten crystals with simultaneous evaporation of Sb and Cs. 
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free    ,      M        ^ T ~ 850-9000 K the '^.en äurface was completels, 
free of antimony,    when thp *uhBt~  *    , "ipieieiy 
tun substrate temperature was raised to 420° K 
the emission imace exuanHe^    ^^      • »    cu 10 ^^u    K, 

"d^e expanded and migrated over the entire ■•..# 
~48n    !<- ^ «« , . enure surface; and at 

c ipoi r::; 0::;
briB

d
ht and 5uMe —-■ •— *-— 

waS greater tha„ that „e.ween 1 .Z 'r ^ ^ '""""^ '"**** 

The variaLon or work func,™ v any COmPOnem "»"«'•»V. 

—.e5. PredeP081:r:::::;:: r:::::;: ■- - --. 
iiiiirig.   i,    The constancy of C3 

FI3.   1.    Relationship of work 
function to Cs diffusion time. 

Curve 1- coating of W with Sb 
Curve 2- pure W coated with Cs 
Curve 3-6- Cs diffusion    in Sb 
layers. 
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ta curves 3-6 after .he time Mc....ry (30 Sec, for W-Cs sy8tem 3ingle 

Mel::     "■ X° ^ ,h0 n^-H— •".-«M radlüs a„d d .. the U.er 

Th<;au'h-"""-twoexperir.,e„.ald1fficul,ieS:   1) a decrease in U^ .^U.lao t th„ microscop(! ^^^   ow       ^ ^^ > -  e 
Cs vapors: and 2) .he W work toclion of ^ sb_c6      ^ "        and 

min v'- 
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5.   Material Scmnr^ 

A.     Aostracts 

Lidorenko,   N.  S. .   S.   P.   ChUhik.   Ya.   T. 

Shermazanyan,   V.   V.  Shakhparonyan,   T     V 

Yeflmovkaya, A.   A   Lania.  L. A. L7utSareva 

amiS-   P-   Sh^—.,.     Pr^oa£inii^^ 

d-2-.    IAN Arm.   Seriy. t.khn.cheskikh nauk 
v.   25r  no.  4,   1972,   \0-li. 

1 

fu 
Compacted ■tabillaed Zro , »pecimen 

rnace equipped with an aut 
s were fused in a solai 

parabolic mirror (Fig.   1), 
omatic sun tracking system using a 1.5 m 

' *       7 

Fig.   I.    Solar mrnac» .'or fuslon study. 

^, 000 rpm; 4- contTrt.! f^^ »L 
5- W-RT ,U LOntacts for thermocouples. 
a     w-Ke tnL'rmoconn r.c    A    u-   u r       ' 
7- solar raH,,, P      ' h'8h-specd chopper 

aponuro; »-'p^S.'^i^ W,lh ' 17 ™ «Um. 
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f fastened .. ,he dr,ve . J m   .      ' ^ ""^^    The "«-"" «. 

*««.hesou.ra,;:: ::;■":;foca'piMe»- —^-lMorPm. "/     w..xi   locusecJ on tht- mirror     ^^^i 

begins .omeit.n.-5 see     Axi   ■ , ^ ^ ^ "' S50 "^  ■  =" »hich Z rO 

i. S.ven r„r var.ous h.. ^ W .     ^ di8U'b"ti0n *" ",e 5Pe"men 

« «Ms .eve, an. ........ J ^ ^^T' ^ " 1 ^ 

~Uta, .one.    The channel w.Us were "" f0rrned m ,h'! 

■ransparent material    UD   ' ! CO'"POSed 0( a fuS<=d P«-'". 

common in mai     .';':!;      7alS:,,hOU, imP-i,i- « —-> ^eets 

ox.des (CO.   Y,0      Se   0  , K 2 r,al 5tab,l-ed by various 

..mp„at„, so art-u £
3 c"h

b; pr:pa.r:d "uti-^ -^ u. a K^. 
values. rhC ma,'ir'al d-s"y - close to theoreueal 

Vasserman.   A. A.    Calculalin,, ,h. .„. . 

S^^i£^.   TVT, no.   5,   1972,   ,116-1118 

Th 

a sas oxpre.sed as the funct, 

pressure,   is ex 

this can be written in the for 

e possibility of formulating a heat conducti 
on equation for 

-<,',   T) where T is temperature and pis 
ammed.     By analogy wuh equation, for calcu 

m 
lating viscosity 

''■'r'n -- F^P) r r.ii') /r-\-i'-..{,))i{[.T). 

The first term of Fo     /n ,   i 
Eq.   (1) takes into account the mcrease of hc- 

(D 

at conductivity 
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"" 't'-  '-'-»,. r»r. Wilh   .n, re....,.,, „r.HHur...   ,tnd the  second and the third 

term. r*Pc*.*M the curvature of l.obar..    Function. Fi{p} ar. represented 

by polynomial..     In Eq.   (1) the temperature fimctioo.i. ..   the functxon 

satxsfym, the heal conduction aquation) corresponds to heat condtcti« of 

a gas at atmo.ph.ric pressure,   or Ad.   T).   which can be experimentally 

determined and also can be calculated for a w.de range of temperatures 
using formulas of the kinetic theory of g£ 'ases 

Eq.   (1)  can be formed also on the basis of experimental data 
using the method of least squares or the method of base isotherms      For 

the application of the latter method it is necessary to have data on the heat 

conductivity of a compressed gas for three isotherms. 

As an illustration,   an equation for calculating the heat 
conductivity of nitrogen for temperature"  -' ^-0 

1600 bar is formed on the basis of ex 

(J.   rech.   Centre nat,   rech 

t. of 320w-1300O K and   pressures l- 
perimental data presented by Johannin 

scient..   No.  4i,   116.   1958) taken from the 
base isotherms 348. 15°.   57i   ia" and q73   l^u-      TU .so.o    and9n.l5    K.    This equation has the form 

/.(I,   T")^—1,-2-i   lt:.,!)0-1091OOi + Ki;,/1ü
1-2ii1904. 

(2) 

where 9 . T/1000.    Deviations of heat conductivity calculated values from 

experimental ones are graphically represented.    The possibility of 

interpolating the derived equation for various temperature and pressure 
ranges is analyzed. 
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M-n1.    A.    A.      liUH^falur.. WHVt'H »fl 

•s^nulrunwparrni nu-cHu.n.      IVT,   no.   5, 

1972,  785-791. 

The author notes that no studies have been reported on 

temperature waves in a sematransparent medaum i* the presence of 

radaatwe and conducive heat transfer.    Tins arUcle accordingly deals 

wUh the .heoreücal study of that problem.    To estabHsh the characterises 

of the temperature field under rad^üon-conducSon heat transfer,   the most 

sample case i. consxdered:    a two-d.mens.onal stratum with the temperature 

at it. boundary varyxng according to the harmomc law TK = T    + A smon 

TcZ T and:arVhe ^^^ ^ ^^"^ -«P-^vely of [he temperte 
osc.llauon abou, the mean value T,.    It i. also assumed that the stratum 

- bounded by two ident.cal surfaces with identical reflection coeffic.ents 

and that thermophys.cal and optical characfriat.« are constant.    The 

equate for the rad.atave-conductive heat transfer i. taken m the form- 

. _££     OS _ „T 
OX:        ÜX ~7i\ (1) 

whe.o E I. the projection onto .he x-ax.s of the rae.ation veeto^ X I. thermal 

conductivity ccefflcent,  and cy ls a heat capacity per unit vo.ume      By 
n..roduci„    lhc new varjabu.     ^ T) = T{x   T) _ and ^^ 

a.iO„S or E,.   (1, the author ohtat^     a Unear inte^rodift-erentia. equation 
or      (x, „.     For the „..„,,.„.„ ,,..    the soliil]on of ^^ 

the form 

<K*, t)-  lu(x)  i//;(x)]e , 
(2) 

and the solution of the problem i. reduced to determination of the real and 

-aginary part,  of the complex .-mperature oscillation amplüude     (x.  r). 
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are presented in 6 graphs. Particular cases 

.». .™,1,...„™, „.„.„ ,„ d.„;;;,- ■"- ■---■....... 

Tomashevskaya,   I.  S. .   and Ya.   N. 

Khamidullin.    Feasibility of pre^rrin. 

time of breakciown of rock 

on crack .qrowih fluctuati 
samples bated 

207 
one.-     DANSSSR, 

.   no-  3,   1972,   580-582. 

Baily condition k       "'" SampleS b^kdown from .h. 

\f l: 
(i) 

where t    is to be determined and fCaml I. th    I 
derlei   'lifetime" on th functional dependence of the 

int-umt    on the variation of load t/tl     T».*. « 
is taken in the form ( This ^nctional dependence 

r(3(/)] i= toe«p r!£t- ■;'" 
fer (2) 
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where To li a pre-exponential factor which is numerically    equal to ttM 

period of atomic thermal oscillations (Kr^-io"12 secMJ    I. the energy 

of the breakdown activization process; y 1S a structually-s^nsitive 

coefficient,   k is an tsentropic exponent,   and T . absolute temperature 

then   have 
According to the fluctuation theory of material strength,   we 

»«-•A (3) 

where tt i. fluctuation (activation) volume and ß I. stress concentration factor 

It i. assumed that the rock sample I. under compression  loads ever the entire 

surface,  which are increasing at a constant rate.    From Eq.   (1, the following 
expression for t,   if   derived 

S di 

ToCXp[((/0--Y3/)/A7'] 
1. 

(4) 

Eq.   (4) has o., en experimentally verified for a series of Kamchatka granite 

samples under various compression loads.     Parameters U    and y   were 
determined experimentally by the method presented by Zhurkov (Vestnik 

ANSSSR.  no.  3,   1968).    Experimental and calculated results are presented 

graphically,   from which it i. shown that experimental and calculated results 

agree well.    A table of ü^  7 and ß values for various pressures is given 

and their effect upon the breakdown process is analyzed. 

-104- 



^^■WPBT^*^ «       '""  ■    ■ ' "™W"    •>'      '•       m    ■iii.jiii mip^imrwa^iinMa^TpHi«^ 

Degtyarev,   I.  S.   and V.   L.    Kolmogorc/ 

Power dissipation and kinematic rela4,i on- 

ships on the velocity discontinuity surfaces in 

a compressible n^idly-plastic material. 

ZhPMTF,  no.   5,  1972,  167-173. 

Wave surfaces with strong discontinuities in velocity are 

analyzed in a compressible rigidly-plastic material.    A three-dimensional 

rigidly-plastic body,   satisfying plasticity condition of a given form,   is taken 

as the model.    It is assumed that in such a body there exasts a surface £ 

described by the equation f^.   t) = 0 on which displacement velocities v 

have discontinuities.    By applying the principle of maximum energy 

dissipate rate to piaslicity conditions,   the condition [öij] ■  0,  where öij 

is a stress tensor,   is derived.    From this condition it follows that for 

convex plasticity conditions on the surface of velocity discontinuities,   the 

stresses in a compressible material are continuous.    General expressions 

are obtained for power dissipation m a thin intermediate layer of the L 

surface,   in which velocities ^ have sharp but still continuous cUnges.    On 

the basis of this expression,   the formula defining the dissipation power on the 

velocxty-discontinuous surface of a compressible rigidly-plastic material 

as derived.    As an application of the derived formulas,   the steady extrusion 

process of a rigidly-plastic material  "rom a container through a smooth 
V-shaped arr^.v is analyzed. 

Korshak,   V.   V.,  A.   L.  Rusanov,   and 

R.   D.   Katsarava.    Method of manufacturing 

heat-resistant polymers.    Autho-'s certificate. 

USSR,   no.  360688J   published October 26,   1970. 

(Otkr izbr, 36/72, p. 128) 

A method is suggested for manufacturing heat-resistant polymer! 

by   means of condensation polymerization of tetroamines and dianhydrides 

of tetracarbonaceous acids.    The resulting po.yaminoamide acids are then 

subjected to diazomethanctreatment for manufacturmg polyaminoam.de-ether, 

which in turn !• subjected to heat-treat ment to Kiv« it a cyclic structure. 
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I«   Crack grogy^tim; 

Borodachev    >r    \A      n~     i   J 
Si&SiSJfflinüc^Js the case of 1 ^„..^.^ 

sh 
i^£-£l£aiü.   Probity prochawti,   no.   4.   1973.   23.25. 

Datsyshin.  A.   P.,   and M    P.  Savruk.    Syst 
ordered 

326-332 

—-'ems of fcrbitrarily 
££^£££1.^ racks ir^elastjc bodies.    PMM    v    „ ~ l 

        IViXVl'   v-   »7,  no.   2,   1973, 

Dudukalenko,   V.   V..   and N.   B    Romahs      r     .     Mi 

GU2l,   I"   S'     ^^actionn,   surfacev^^. Wllh  cr;,rk , . 
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dlMiam.    ZhPMTF,  no.   2,   1973,   172-176^   

on 
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Panasyuk,   V    V      <=;     v,.    u-       LH 
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•ack propagation 
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*e.,  5.   I.   Masharov,   and P. V    Gel'd      Kl«-« 

properHes aLfh^iumaj  hi,,]        , *' ™ *'     Kinetic, 
1281-1284.  ^*»twrf^' FTT,   no.   4,   1973. 

Zin 

and 

ov'yev.   V.   Ye        I      n    /-   11 , 
th , ' P-   Geld'  andL-   l-  Chupin...    Tem 

TVT,   no.   2,  1973)  429-432 

erature 

K range. 
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^^^^^Laromatic^^ 
naphthalene series       vVS( 
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Th 
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Prosvinn .   V.   I.,   and  Ye.   P.   Panteleyev.    Kinetic 
volalilc components ^vnrl^t. 

no.   2,  1973,  34o-348. 

■ and effect of 

on from plexi^lass^   Mekhanika polimerov. 

Salauro.   V.   N      Yu.  G.   Kryazhev>   E>   ^   ^^^ 

^r^le-chaxnladde,^!^^   Vysokomt^^^^t^ 
no.   5.  1973,   1029-1037. y  ' 

TugUlhi,   I).   S.,   V.   V    Korsh^k     A     T      B 
r    w   ow    u ^orshak,  A.   L.  Rusanov,   V.   G.   Danüov, 
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soyedmemya,   no.   5,   1973,   969-976. 

•115- 



■^^r- •■■"■■ ' * m *w 11 m^mmwm^vmmt IP WWPH. •^n^^VmFV^Kwvvi. i. .      mnm»   m™mimmimmti»\"<**\   «.."^^pi.- 

Superconductivity 
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SuEerconductxvxty in herjdHdes^f various lr^t, ,^„    ' 
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A.   V    Vanyukov,  an,, D.   H.   DJog^-v.    G.ow.h of eoi».,,., .,..,. .■ 
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Chetkta   M. M., antiyu.  s>   Didosyam   ,5i£i£_£H£1H^^^ 
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6.    Misccllaneoui g Inicrest 

A I,«I 

French Snnthr^n ^.-ean anf] Anta„.f^ 

.Regions 1772-1Q7?      Industries et 

travauxd'Oulre-mer.   February 1972 
92-108. 

xnstall   f , A br0ad ""^ 1S glVeil ^ tht hlSt0r^   administrat.on 

», "„-:::„::::-■■; .'.rr:: .r.-"1- -■ r—»-• ^ 0 Proauce practical  r^cnUe <•   •   i soon in the a r^a  n# ^ H^dcucai results fairly 

«Uhi«  WU«" üf
s
0C'!a,,;"0"«S «P«»"««« and devel0pmenl ol the 

are ^ll., ^    ! da'ad
8atherCd ^ "- '""^ ^"»«U. 

milled to Pan.,   by radio; installation is also being studied nf 

r:rr ■ ^ FY
 
i970 o~ - ■^.J::: ::t ::::r::

and 
.cl«««« .„Wc. mourned U. 5, „■ 0,000   tra„cS and 1   550  000 trl 

the Objecwes and scienu.c ori.nJl 0t r^TTlT' " t "^ 
research areas cüed. search m the lour prmeipal 

In the area of seomaeneue 
research,   the French have 

■stabhshod a joint euorl with Soviet r, 

- the Kerguclen base ,s loc 
01 .....r Ant.,CMC bases.    Th, /^""t"* "= «plol. the onique pos.t.oo 
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;( 

....,. ,m,., (orc. „ lh„ .SüV1„l Sogra ba6e] where       ^ 
lnslalU..onS „,«.    Jolnt ,tadlm, are m progres5 ^ the _ 

con^a. p^...  and sm,llar sludies are ^^^^ for th(; ^^      _       8 a 

a.d Heard - M^hchO co„jusale pa.rs; these are importan     sin 

C-.J»,.,. palr,. WI,h „..,„ pil,ms oc-currinK „ lan<i arc ^^^^      ^^ 

Thus fa,    in .he famcworR of Kranco-Sov.et c«p.,,H„,   rockets „„ 
launched from K.rgat,len m 1968 ^ balloün.borne measurements w 

programmed tot, Projec, Omega for .970-Wl from both .he Sogra and 

Kerguefen s.atlonS.    A Sov.e, spaCe geodesy .eam was a.so authorized by 

the French government to spend the winter of 1970 on Kerguelen. 

ies was A future joint program for magnetosphertc Studie» „ 

agreed upon at the Franco-Sovtet coUo,»!«« betd in ,Tu,y ,969 in BoroK 

to the Yaroslavl' district,   USSR.    The main po.nts of .his agreement are- 

concentration and utiUzatton of equipment in tonosphertc,  magnct.c    VLF 

ano auroral measurements durmg l.mited pertods; extension of ceru.n      " 

recordings to tho Crozet an,, Psgov stattons; a summer program on Heard 

Island (Australia,,   250 to, sou,,, of Kerguelen.  „nd balloon- and rocket- 

home expertments.    Establtshmen, of direct Kergue.en-Sogra and Kerguelen- 

Obozterskty communtcafon Hncs ts foreseen.    In ,hls reeard     .   , 

expresseo in obta.„i„g magnetospher-c data in th 'S 
■ puvnc (iaia in the vicimtv nf tu^, u- 

Kerguelen - Sogra force tubo «•    -i* •     , g 

I  ct lorce tube or,   axternatively,   to receive the dat^ 
transmuted hy satellite directly at Kerguelen     Tl,    , 

^ed to be less .pens..   J*,    I^e J^^^ ^ 

.erguelen o. a rece1V1nt stat.on for satelHte trans^ ^       ^ 
utilization of Keronelen -,« tK t Also, 

i. anttctpatcd,   1^"^ TT     ^ """ "* ^ 0,her — 
millisecond. ^ ^ ^ "^ ^^ ««' to one 

-uo. 
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During the cited Sixth Plan period    1™    f 
and 15-300 Hz) emission .<   *i low-frequency (50-500 Hz 

H   ) emxssjon studaes are programmed for the VLF and UI W 
stations of the T. rritorv     To w . .u- LF 

rraiory.    To do this,   automated remote mm^mM 

on;: ^: ^rrr"-- ~ "•—- *. cr«.u a». 
i»ieraam island.    A new isotope-powered static i.    i 

for Adelie   Land.    The Dumont dTT       „       „ Under S,Udy 

•" Ü..W. the southern lora! """"^ " '""'^ "" 10M 

Port-aux-Francat, ohs "" magmt'C POl<i'  Wh"-S *• •UX   Franca.s observatory is outside the auroral zone    and hen. 

a position exceptionally suitable lor the study of the Van Tu      K 

™gnet.c perturbations,    Muon and neutron detectors h " ^ 
- Ker.ue.en si,.Ce .uly W„ and,   slartlne J ^'J ^^-7 

for launehi„B Illu^^Tlr'  '"r"" PrOPOSal ^ "— 
■ontperatures up to 100 L ^     .Z^TT ^ '^ ^ ^ 
and rockets will be used at K ^"''^ '• ««- PUn^Soviet balloons 

In contrast to the d.ed instances of Franco-Sov^ 
a competmon appears to be under way  over üslnn     ^^ .^ cooP-ation. 

concluaing remarks      Son.    « *'   " eviden^>d hy the 

waters ot'a ^^^2 ^ZT^^ '" ^"^ 
start nsh «««..i  ^ prompted French authorities to 
stait fish population counts in the sprinc of 1973  J« n, 
December 1970    A- e Waters-    Since 

operatins from rh    r- . <• KKUHCU uy vessels 
»8 irom the Canary [.land..    Although not surprise    ,h 

oi so many Soviet vessels generates  so™ Presence 
genarate«  some apprehension with respect to 
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{ 

1 

.triT"'10:9 t:acWeve navai supremacy ta ,h' ^- o..„. The u« tnat the French sub-Antarrti<- ici.v,j i ne iact ^xuarcric islands are not demilita ^^^^i  • 

guarantee a^ins,   .epetiaon of the 1958 .ro»^^.^.     T " ' 
tnstanauon» .., ,„, Antarclii.      T 

CaUSed ^Sovi« tnilitary 

Indian Oeean,   the v16it of th    « ' "" ^ the FrenCh ""» '" "- 

African   act.tt. ^"ir"'":"" "0— '^ M~-  a- 

WU. Ocean.    The   artide eoncludeS W1t    th/h      '      T " " the 

*« 5trateBte .eve.opt.ent .U. p.evai, in th    r el ""^ """ 

-122- 

    , ... 



•^^ ■—^»w-wwww 1    '■     "" ■ giaipu  ii   •i.i ^W<Wi«l 

3 
I 
I 
I 

1 
] 

I 
] 

i 

COMMENTS: 

, .   Wilh r0fe,t"U:C t0 lhe foMgota. remarks on the increasing 
presence of Soviet aShi„E vesse.s in the Kergito.en area,  a recent source ■ 

sheas some Ught on the ships,  research,  and totoce activities i^Z 

of Fisheries andoJ 1969, ^ 1" ' ^ ^ ^^ R—h J"— F.sher.es and Oceanography (A.chcr NIRo) has had a four-man team 

■n the fnstttute.s Fisheries Oceanography Lahovatory studying the molol 

■and    ott        sediments of the .dian Ocean,    xhis efjrt J ^IZ^Z 

F^a r:,n: T*" ocoan fisherios —^ «^««.t« 
D rin ' .h a    ard ^ larSe "-•"»"»»•" (RTM.s and BMKT's, L/ur}ng these ex'uisos     ^7  nnn «     *       i       ., '' 

b •   s''000 "autical miles of echo-so.mHinrr t^     i run    Mil 1«t9 k  M . ^ t-cno  sounding tracks were 
run.  and 153 7 bottom-sediment samples were taken. 

cruises bv the ^^ " thC ****** ^^  ^ '^ ^en foUr 
cruises by the fisheries research/reconnaissance ships    "Skif" and .'Fiolent.' 

between 1969 and 1972.    These cruises involved bottom tapping and 

saving of the she. and slopes of Kerguelen.   Cro.et.  and La^Lnds. 

Figure 2 below shows completed and planned fisheries-support 
****** a;ti ities for the Indian and Southern ocean areas    r;;; ;--- 

t^:::uTion format'The ,,Allas,, mentioned - *• ^ --s to the Atla    of Hydrometeordlogical and Fisheries Data on the Tropical 

Zone of the Western Indian Ocean. " Parts I and II. 

'     -He^d'sfdimem^m u/M^OceUn^ tTL^f 0f thC boUom 

informatsiya.     Promvslov.vr    oi ! f]ShprieS SUPP0^.    Eksp 
1973.   12-18. "r0my«0^r« okeanologiya i podvodnaya tekhnika.  no 

press- 
4, 

I 
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»r »r 

areas 

W     Bottor-wsamplina 
stations * 

Fi«.  1.    Geological and Geomorphologlcal Opcrat.ons .n the Ind.an O cean. 
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M* ur 

t 
'         -• T.-..     1     ■ 

Pri! 

J-cIwa 

«. Q a 
ixi 1«. Ceattl Is. 

Ob Bank   [q^ 
Lena  Bank 

w ar »t1      ^    »ii 

^erguelen Is, 

Legend: 

JED Fishing.ground descriptions 
□ ßathyrretric charts 
CD Sediment charts 
53 Atlas,  Ft I 

EJ Atlas, PtII 

^.D Bathymetric charts 
r_n for 1973 

Heard Is.   I (Sediment charts 
tor 1973 

Bama.v Bank ,—,,*—•« ri.u 
IfL—i r'thing-ground 

_descript,   for 1973, 

TB 

Fig.   Z.     Guide to Fi«hiag Aids for Indian Oce*B Arc as, 
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From 1967 to 1972.  AzcherNIRO's cartographic branch has 

pubhshed:   32 fishing charts; 6 fishmg-rround descriptions; 54 charts 

appears g in the above-mentaoned "Atlas'-; and 10 navigational-fisheries 
charts (1970). 

It if suggested that more research be performed in tne 

central Indian and Southern Oceans to refme and supplement data gathered 
to date. 
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'J-Vl0V.    O.     P.      SilM^i^ioki^^^ 

sy.sU-m for sUuly^ the .>.-■■,. b^pg 

Eksprcss iaformatiiy».  Promy.lovmy. 

okeanologaya I podvodnaya tekhnika.  no 
5,   1973.   14-17. 

Addational information on the "Skor^n. ■-      J 
and the   -Limb" self-cnn, bkorPena ' ^derwater drone belf-contaaned underwater g 

P-sented.    Re^rd., Skorpena.   the follow^ new sp r 
weight (in air) - n   ^7 rv,  ♦ s    ew specs are given.- 

w.dth -1 4 L   *,  1 ,0nS; diSPU"— - 0.47 me.ric to„s; 

submersible motor BK.^ •»»•«MJ      J.b m; and 
»w motor shalt power - 500 watts      Th^ r^^, 

silver-zmc batteries with 1S POWered ^ 
attcncs with a capacity of 45 amp-hrs at 27 volts      r     .• 

motor op.ratlon cycles r 20 minutes C^nuous 

launching    Although no,  stated in th ■ *      ^^ bef0re 

have a  '.running til" (ml or 
0    ^   arllCle'  ^'^ ^ H Lime    (motor operation only) of ahont 7   c u 

. c-». o, ab.ut ls amps an(( no oüi#r «;;: a; r -"---^ 

normal .«,£,cte, syst(!m „ SkorDen» I. batter1"-    The 

"owin8 sys,um, Jn addition to;';::;;;;;; :-7M,~, —^uas. 

.y...n« a„d u. th. event no„e j th:: r rriTTr5urfac'"8 
nashin lighl capsule M bi, reu,ased io aid j ::;;;-; -co./ 

beacon has a 10-20 km r^; recovery.    The 

-tensity      * ls Tent H I ""^ ^ the "^ ^ a 120 JOUlP ^Sh 

/.    It is mentioned that instrumentation weighing up to 100 k 
be carried by Skorpena. g Can 

The Limb underwater m....«^ 
^e article is used in con "^ SyStem des-ibed m Used in conjunction with Skornena      Tho 
consists of a cylindrical  -„• «orpena.    The camera system 

a cylindrical pressure casing (800 x 219 mm\    i 

"•■h ™- - •- ■-"-....".. *.... .~:.:::;;:;r 

sr""™-~"-s,Äsr»Ä?3:xÄi.l 
■127. 
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fiepih at loi u.s oi iho len«e«, a d.-pili K^K«'.  HIni < ininter, .md aji indicator 

showing thu attitude of the optical axes relative the vertical. The stereo 

base of the camera is 300 mm, and it uses standard 190 mm wide aerial- 

camera film, with each stereo-pair frame measuring 60 x 60 mm. 

ShipboarcJ processing of stereo pairs is performed on the 

MSK-1  stereocomparalor developed specifically- for shipboard use.    The 

unit measures 510 x 450 x 500 mm,   and weighs 17 kg.    Measurement accuracy 

of the x and y coordinates is no worse than 0. 01 mm and resolution at the 
frame center is 86-90 lines/mm. 

Medvedev,   V.   I.,   andG.   I.   Kazakov. 

Aluorithm for optimum siting of ground 

satellite communication staiions.     IN: 

Trudy Moskovskogo vysshego tekhricheskogo 

uchilishcha im.   X.   E.   Baumana,   no.   150, 

1972,   64-69.    (RZhRadiot,   12/72,   no,   12A256) 

(Translation) 

A formula is introduced for estimating the criteria of effective 

station siting,   determined as a function of earth satellite orbital parameters, 

station coordinates,   and their reliability.    The obtained function is investigated 

in the limit for determining optimum station siting; a system of equations is 

derived which enables determination of optimum station coordinates, 

comparison of various  siting variants,   selection of an optimum number of 

stations,   and solution of the problem of their optimum build-up mode. 

Soviet  Patent  No.   JZ^K 
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